









(ASYMPTOTIC DIRECTIONS! VARIATIONAL COEFFICIENTS AND CUT-0FF RIGIDITIES)
by
K.G. McCracken, U.R. Rao, and B.C. Fowler
Southwest Center for Advanced Studies
P.O. Box 30365, Dallas, Texas
and
M.A. Shea and D.F. Smart




Issued by IQSY Committee, 6 Cornwall Terrace, London NWl
CONTENTS
PART I Vertical Cut-0ff Rigidities and Asymptotic Directions of Cosmic Ray
Particles Arriving at Different Geographic Locations ........ 1
1.1 Introduction ...................... 1
1.2 The Basic Mathematical Formulae .............. 3
1.3 Vertical Cut-Off Rigidities ................ 7
PART II Cosmic Ray Variational Coefficients for Different Stations
2•1 Asymptotic Cone of Acceptance ..........
2.2 Cosmic Ray Variational Coefficients ........













The trajectory of a charged particle through the geomagnetic field .. 2
The Asymptotic Directions of Approach for Particles arriving at
four locations• Location D has the same geomagnetic latitude
as Mawson ....................... 14
Defining the angles employed to specify the asymptotic direction





Table of Finch and Leaton coefficients as used in the asymptotic
direction calculations ................. 9
List of Stations, Locations and Cut-0ff Rigidities ...... l0
Cosmic Ray Asymptotic Directions (for stations listed in Table 2) 25




The work at the Southwest Center for Advanced Studies was supported by NASA Research Grant
NSG 269-62 and by National Science Foundation Grant, GP 926. One of us (B.C.F.) is also indebted
to the North Texas State University, Denton, Texas, for the award of a research asslstantship.
The computations necessary for the compilation of this work were performed using the facilities
of the Computation Center at M.I.T., Cambridge, Massachusetts; at the Space Track Research and
Development facility, Hanscom Field, Massachusetts; and at the Southern Methodist University,
Dallas, Texas.
PART I
Vertical Cut-off Rigidities and Asymptotic Directions of Cosmic Ray
Particles Arriving at Different Geographic Locations
I. 1 INTRODUCTION
The cosmic ray particles which arrive at any point on the earth's surface have undergone de-
flection in the geomagnetic field. In order to relate the time variations observed on the ground
to the time variations and departure from isotropy of the primary cosmic radiation in space, it
is essential to make full allowance for these deflections in the analysis of the data. To this
end, the asymptotic direction of approach _(N, 8,0 ) of a cosmic ray of rigidity N, which arrives
at the earth from the direction 8,_b has been defined as the direction from which the particle
was moving prior to its entry into the geomagnetic field. (See Figure I.)
Except for the special case of asymptotic direction lying in the equatorial plane of a simple
dipole field, there are no analytic expressions for the asymptotic directions. Evaluation of the
asymptotic directions has, therefore, been possible only through either model experiments, in which
a small model of the earth and its field is used to experimentally simulate the actual physical
situation, or through numerical integration of the equations of motion of cosmic ray particles.
The former method has been exploited extensively by Malmfors (1945) and Brunberg and Dattner (1953),
while the latter has been pursued by Stoermer (1955), Jory (1956), and Lust and Simpson (1957).
Without exception, all the above data have been obtained using a dipole simulation of the
geomagnetic field. Experimental studies of the cosmic ray latitude effect have demonstrated the
inadequacy of this simulation, and studies of the geomagnetic cut-off effect have illustrated that
spherical harmonics up to the 6th degree have significant effects upon the cosmic radiation ob-
served at the surface of the earth. While the introduction of such terms into the calculation of
asymptotic directions results in a great increase In the number of arithmetic operations necessary
to determine the orbit of a cosmic ray, the advent of high speed digital computers has made the
problem tractable. The .first such calculations were published by McCracken, Rao, and Shea (1962),
and recently, flatton and Carswell (1963), and others have added to the totality of such data. The
majority of the available data pertains to cosmic rays arriving at the earth from the vertical, a
serious deficiency in studies of the totality of cosmic radiation arriving at the earth's surface.
In the present work, the data previously obtained have been gathered together, and have been






















Data are presented for 79 points on the earth's surface. Variational coefficients calculated using
these asymptotic direction data are also presented.
1.2 THE BASIC MATHEMATICAL FORMULAE
We will first discuss in some detail the mathematical statement of the problem and its solu-
tion, and then tabulate the data obtained for 79 points on the earth's surface.










position vector of a cosmic ray particle
radial distance from the center of the earth
co-latitude
longitude measured eastward from Greenwich meridian
cosmic ray velocity vector
magnitude of particle velocity
velocity components in r,8, _ directions
velocity of light
inertial mass of cosmic ray
(m - mo (i - c_ ) -½ where mo is rest mass)
vector magnetic induction in gauss
cosmic ray cha_ge in e.s.u.
The equation of motion of the particle in the Gaussian system of units is:
m _ =__ -- X
dt c dt
and this may be written in terms of the spherical co-ordinate system as follows:
dVr e (voB _v_Bo ) + v@2 + 2-- I -- I V_
dt mc r r
m e ,B r - -dt m--_ r rtan@
) VrV_ vov _dv_ = e VrB @ . VoBr - -- .











ThEs system of simultaneous linear differential equations can be integrated numerically if
the components of the magnetic induction, B r, B_, Be are known as explicit functions of r,#, e.
if the field outside the earth is curl free, we may unambiguot_sly define a magnetic potential U
which call be exp_nded in spherical harmonics, thtls
,._. oc
U(r,8,*) = a (gin cos me + h m sin me ) Pn
n=O m=O
where m mgn' h n are the Gauss coefficients, Pmn (cos 0 ) are the partially normalized Legendre functions,
and a is the average radius of the eartil. [Chapman and Bartels (1951), Chapter 17.'1 The magnetic
induction at the point (r,_, e) is then given by
B° =-! 9_ e__92 , r_. =- 1 au rCn/__e2B
r r @# rsin@ @e
@r
which, by using the equation for U, may be written as explicit formulae in r, @ and e.
Hence, B is known at all points; and it is, therefore, possible to determine the trajectory
of a cosmic ray particle by numerical integration of equation (2). In practice, the Gill modif:ica-
tion of the Runge-Kutta integration process was employed (Gill, 1951). In this process, a
knowledge of the position and velocity co-ordinates of one point on the tra!ectory is used in
conjunction with the differential equations to give the co-ordinates of a subsequent point on the
traiectory. Repeated application gives sufficient points to locate the trajectory in space.
In practice, we wish to know the direction in space from which a cosmic ray which ultimately
arrives at some given point, from a specified direction, has initially come. Referring to equation
1 we note that if the sign of e and the direction of motion are reversed, the equation remains un-
altered. That is, the trajectory of a negative particle leaving the earth is the same as that of
a positive particle approaching the earth. To find the asymptotic direction of approacl_ corres-
ponding to a given location on the earth, P, a given cosmic ray momentum, and a given direction of
arrival, we will determine the traiectory of a negative particle of the same rigidity leaving P
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anti-parallel to the direction of arrival of interest. The trajectory is followed to a point far
from the earth, at which point the direction of motion of the particle is calculated. This direc-
tion is the asymptotic direction of approach corresponding to the point P.
The problem, therefore, breaks down into three distinct stages:
I) the determination of the initial point on the traiectory,
2) determination of the trajectory to a point well-removed from the earth, and
3) calculation of the asymptotic directions.
These stages will nov be considered individually. All calculations are made for a single nucleon.
The results are immediately applicable to other particles since the trajectories of two particles
of equal momentum to charge ratios (rigidities) are identical.
In the calculations, and in the statement of the initial conditions far any desired trajectory,
we find it convenient to express all distances in terms of the average value for the radius of the
earth.
1.2.1 The Initial Point on the Trajectory
We will consider calculating the asy_totic direction which corresponds to a point on
the earth specified by geographic latitude A , longitude _ .
The initial distance from the center of the earth will be taken to be 20km above the
surface of the earth. In the vicinity of this altitude, most cosmic rays undergo nuclear
collisions. Taking the oblateness of the earth into account, the radial distance (in earth
radii) to the initial point is
1 b 1 - E 2 cos 2 X +20.0
rinitia I =
where b ffi6356.9 km is the minimum (polar) radius of the earth, e is the eccentricity




The velocity of the particle of momentum P Bev/c is given by
Pc
v s
_R 2 + p2
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where R is the rest energy, 0.931 Bey. The three components of the velocity are
(Vr) initial = v cos Z
(v@) initial = -v sin Z cos A
(v$) initial = v sin Z sin A
where (Z,A_ are the zenith and azimuth angles specifying the direction of arrival at the top
of the atmosphere. A is measured eastward from geographic north.
1.2.2 Step by Step Determination of the Trajectory
As described previously, this is achieved using the Runge-Kutta integration process.
The farther the negative particle recedes from the earth, the less important become the higher
degree terms in the field expansion, and the radius of curvature of the trajectory becomes
greater. Hence, as r increases, we may truncate the field expansion at lower degree terms,
and increase the length of the step in the Runge-Kutta integration process. The following
table indicates the highest degree terms which we have used at different distances from the
center of the earth. The length of the Runge-Kutta step is changed when going from one of
these ranges to the next.
Maximum Degree in Range of Employment
Field Expansion (Distance in Earth Radii)
0 Z-_ r < 2.5
2.5 _Z_ r < 3.0
3.0 _L r < 5.4
5.4 _Z_ r < i0.0
I0.0 Z__ r < 50.0
After each step in the integration process, the value of r corresponding to the new
point on the trajectory is examined. If it is less than 1.0, the trajectory has intersected
the earth and integration ceases permanently. If it has entered a new range in the above
table, the maximum degree employed in the field expansion and the Runge-Kutta step length
are adjusted accordingly. At a number of pre-determined values of r, the magnitude of the
velocity of the particle is computed from the current components of the velocity. A difference
between this current value of v and the initial value is indicative of systematic errors in
x
the integration procedure. The magnitude of these errors is very sensitive to the length of
the step in the Runge-Kutta process, and reducing the step length will reduce the errors to
an insignificant level. Integration is usually continued until r _ 25.0. Once this value
is attained, the calculation enters the third stage.
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Knowing the position and velocity components at a far distant point on the trajectory,
we wish to specify the direction of the particle velocity vector in terms of the geographic
co-ordinate system.
The "asymptotic latitude" A is given by
tan (A)
-v e sin8 + v r cos @
2
+ ('v_cos O +
V_ V r
sin 0 )2
and the "asymptotic longitude" _ by
= ¢ + arc tan (, v¢ ')
ve cos0 + v rsinO
Knowing A and _ , the problem is solved.
1.2.3 The Ha_netic Field Specification
We have used the Finch and Leaton (1957) sixth degree expansion of the geomagnetic
field in all asymptotic direction calculations reported herein. The Finch and Leaton
coefficients employed are given in Table I. The-basic Fortran Progrsmme has already been
published elsewhere (McCracken, Rao and Shea, 1962).
1.3 VERTICAL CUT-OFF RIGIDITIES
The basic programme used for the computation of trajectories is potentially useful for many
other types of investigationswhich consider the motion of charged particles in the geomagnetic
field. For example, in our laboratory we have introduced modifications in order to calculate:
a) Cut-off rigidities
b) The trajectories of particles in the Van Al4en Radiation belts
¢) The detailed trajectories of particles in the geomagnetic field
d) Asymptotic directions, the effect of a ring current being added to the
geomagnetic field.
e) Asymptotic directions, the effect of magnetosphere being added to the
geomagnetic field.
f) Particle trajectories in the presence of both electric and magnetic fields.
Reference to the original report (McCracken et al, 1962) should be made if the reader wishes
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to employ some such variant of the basic progrmmme himself.
A knowledge of the threshold rigidities for cosmic ray particles arriving at different geo-
graphic locations on the globe is of great importance in the study of the spectrum and time modu-
lations of primary cosmic ray intensity. Freon and McCracken (1962) and Shea, Smart and McCracken
(1965) have demonstrated the importance of using a high degree simulation of the geomagnetic field
to calculate the vertical cut-off rigidities accurately. We have derived the vertical cut-off
rigidities for all the 79 stations for which we have tabulated the trajectories. To allow for the
effects of the penumbra, the cut-off rigidities have been obtained by detailed computation of tra-
jectories for rigidities separated by 0.01 bv intervals. The details of these calculations are
published separately. (Shea, Smart and McCracken, 1965)
In Table 2 is presented the list of 79 stations, their geographic co-ordinates, and the
vertical cut-off rigidities, obtained using the Finch and Leaton simulation of the geomagnetic
field. For some of these stations the vertical cut-off rigidities obtained using the Jenson and
Cain (1964) simulation of the geomagnetic field are also listed. The geographic co-ordinates used
are those normally recommended by the stations themselves and agree with those listed by the Times
Atlas to within 0.2 ° (45 km longitudinal distance at equator). All longitudes are measured to the
east of the Greenwich meridian.
The asymptotic directions of approach of cosmic ray particles of different rigidities arriv-
ing at different stations are tabulated in the following pages. For each station, the asymptotic
directions of approach for particles arriving with zenith angles of 0 ° (vertical), 16 ° and 32 ° in
the north-south and east-west geomagnetic azimuths are tabulated.
-8-
TABLE 1
Table of Finch and Leaton coefficients as used in the asymptotic direction
calculations. The input data for the computing programme, C and D, are obtained


































































































































































































































TABLE 2: LIST OF STATIONS
GEOGRAPHIC
LATITUDE LONGITUDE
(in degrees) (in degrees)
CUT-OFF RIGIDITY IN BV
FINCH &LEATON JENSEN & CAIN
23.01 72.61 15.94 16.00
82.50 -62.33 < 0.05
43.20 76.94 6.69




-34.58 -58.50 10.63 10.36
51.08 -114.09 1.09 i.i0
41.38 -71.12 1.68 1.66
68.87 -179.49 0.60 0.59
-16.31 -68.15 13.10 12.94
41.83 -87.67 1.72 1.74
58.75 -94.09 0.21 0.21
39.37 -106.18 3.03 3.06
64.85 -147.84 0.54
32.78 -96.80 4.35 4.30
46.10 -77.50 1.02 1.04
39.75 -105.00 2.91 2.90
-66.67 140.02 < 0.05
43.10 -70.84 1.41 1.44
-77.72 -41.12 0.79
53.33 -60.42 0.52 0.54
47.32 11.37 4.37
20.71 -156.26 13.30 13.07
80.33 57.80 < O.10
-34.42 19.22 4.90
-12.03 -76.88 13.49 13.36
68.35 -133.73 < 0.18
-I0-
NO. STATION




30. Invercarglll New Zealand -46.50
31. Irkutsk U.S.S.R. 52.27
32. Kanpala Uganda 0.33
33. Kerguelen Is. Indian Ocean -49.35
34. Kiel Germany 54.33
35. Kirtma Sweden 67.83
36. Lae New Guinea -6.73
37. Leeds England 53.82
38. Lerwick Scotland 60.15
39. Lindau Germany 51.60
40. Lomnicky Stit Czechoslovakia 49.20
41. London England 51.53
42. Mac quarle Is. -54.50
43. Mawson Antarctica -67.60
44. McMurdo Sound Antarctica -77.85
45. Mexico City Mexico 19.33
46. Mina Aguilar Argentina -23.10
47. Mirny Antarctica -66.55
48. Moscow U.S.S.R. 55.47
49. Mr. Norikura Japan 36.12
50. Mt. Washington _.S.A. 44.30
51. Mt. Wellington Australia -42.92
52. Munich Germany 48.20
53. Murchison Bay Norway 80.05
54. Orsay France 48.42
55. Ottawa Canada 45.40
56. Oulu Finland 65.00
57. Pic du Midi France 42.93
58. Resolute Canada 74.69
CUT-OFF RIGIDITY IN BV






















































TABLE 2: LIST OF STATIONS, cont'd
GEOGRAPHIC
LATITUDE LONGITUDE
(in degrees) (in degrees)
CUT-OFF RIGIDITY IN BV
FINCH & LEATON JENSEN & CAIN
Reykjavlk Iceland 64.09 -21.58 0.41
Rio de Janelro Brazil -22.90 -43.22 11.73 11.45
Rome Italy 41.90 12.52 6.31
Sanae Antarctica -70.46 -2.49 1.02 0.98
South Pole Antarctica -89.98 0.00 <0.ii <0.I0
Sulphur Mountain Canada 51.20 -115.61 1.14 1.15
Sverdlovsk U.S.S.R. 56.80 60.63 2.30 2.24
Swarthmore U.S.A. 39.90 -75.35 1.92 1,94
Tbillsi U.S.S.R. 42.08 44.70 6.67
Tehran Iran 35.67 51.43 10.56
Thule Greenland 76.55 -68.84 <0.04
Tixle Bay U.S.S.R. 71.55 128.90 0.53 0.50
Trlvandrom India 8.48 76.95 17.44 17.40
Uppsala Sweden 59.85 17.92 1.43 1.42
Ushuaia Argentina -54.80 -68.30 5.68
Utrecht Netherlands 52.06 5.07 2.76 2.83
Victoria Canada 48.50 -123.42 1.86 1.85
Vostok Antarctica -78.47 106.87 <0.05
Wilkes Antarctica -66.42 110.45 <0.05
Yakutsk U.S.S.R 62.02 129.72 1.70 1.64
Zugspltze Germany 47.42 10.98 4.24
NOTE: For certain latitude stations all trajectories below the values given in the table
fall to reach a solution; therefore, these cut-off values are listed as "less than."
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PART II
Cosmic Ray Variational Coefficients for Different Stations
2.1 ASYMPTOTIC CONE OF ACCEPTANCE
In any study of the time variations of the cosmic radiation, a detailed knowledge of the de-
pendence of the counting rate on the asymptotic direction is essential. In all such studies it is
very useful to use the concept of the 'asymptotic cone of acceptance of a detector' which may be
defined as the solid angle containing the asymptotic directions of approach which make a significant
contribution to the counting rate of the detector. Detailed theoretical discussions have already
been published by Rao, McCracken and Venkatesan (1962). We will, henceforth, refer to the afore-
mentioned paper as Paper I. In this report we attempt to give only a brief account of the problem.
However, before we adopt a rigid mathematical formulation, we will consider the problem qualitative-
ly. In Figure 2 the asymptotic directions of approach of particles of selected r_gidities between
2 and i00 hv and directions of approach into the atmosphere with zenith angles of 0 °, 16 ° , and 32 °
in the north-south and east-west geomagnetic planes are plotted on the geographical scale of co-
ordinates. The four detector locations considered are sufficient to illustrate some of the impor-
tant consequences of the use of the asymptotic cones of acceptance. The figure has been prepared
on the basis of the asymptotic direction data tabulated in Part I. From a close examination of
Figure 2, we can reach the following conclusions:
i.) The cones of acceptance in Figures 2A and 2B are wide in longitude, whereas the cones
of acceptance of high latitude stations in Figures 2C and 2D are narrow. An anisotropy of
small angular extent will, therefore, lie within the cones of acceptance shown in Figures 2A
and 2B for many hours and for less than 2 hours in cones of Figures 2C and 2D. Furthermore,
since at any time in A and B, only a relatively small fraction of the radiation will have
come from the directions of abnormal intensity, the deviation in counting rate will be much
sm_ller compared to those in C and D.
o
2.) The cone of acceptance in Figure 2D is about 50 to the east of its meridian, whereas
the cone of acceptance in Figure 2C is almost coincident with its meridional plane. Any
anisotropy, therefore, will be seen by the station corresponding to 2D about three hours
earlier than the station corresponding to 2C, even though both the stations are at the same
geomagnetic latitude of about 70 ° . At higher latitudes the time differences would be even
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FTGURE 2
The As_ptotic Directions of Approach for Particlea arriving at four
locations, Location D hao the same geomagnetic, latitude as Hawson.
3. Even though the detector corresponding to Figure 2B is situated at a moderately high
latitude (geographic 42 °, geomagnetic 52°), it scans directions close to the equatorial
plane, as does the detector corresponding to Figure 2A. Only the asymptotic cones of ac-
ceptance of very high latitude stations (as Figures 2C and 2D) make an appreciable angle
with the equatorial plane. Consequently, a dependence of cosmic ray intensity on declina-
tion will become apparent as differences in time variations observed at stations at latitudes
o
greater than about 50 .
We may, therefore, anticipate that the geomagnetic field has the effect of causing the phase,
duration and amplitude of a time variation that is due to any anisotropy in the cosmic radiation
to vary from station to station and, to a lesser extent, from detector to detector at any one
station. The variational coefficients provide a quantitative technique for calculating the varia-
tions which will be observed as the consequence of any assumed anisotropy.
2.2 COSMIC RAY VARIATIONAL COEFFICIENTS
2.2.1 The Concept of Variational Coefficients
To any desired degree of perfection, an arbitrary anisotropic flux of cosmic radiation
can be approximated by dividing the whole 4 r of asymptotic directions into a large number
of small solid angles _]_ the differential cosmic ray intensity from all directions within
the ith solid angle _i' being Ji(R), where R is the particle rigidity. For any arbitrary
anisotropic flux of cosmic radiation, the counting rate of any detector at any time can then
be calculated if we know how to calculate the counting rate due to the flux J.(R) from within
I
each of the small solid angles _..
i
Let 0 and _ be the zenith and azimuth angles specifying the directions of arrival of a
cosmic ray at'the top of the atmosphere. Let us consider an infinitesimally small solid
angle dw(_o) in the direction _o and rigidities within the interval R to R + dR. From
Liouville's theorem, the flux of particles arriving from dw that have originally come from
asymptotic directions within _i is J.(R)I if, for rigidity R, dw is accessible from _i' and
zero if inaccessible. The corresponding counting rate dC(_i, R, e, _ ) at ground level when




- Ji(_)-T(R,e,_ ) dw dR
= Ji(R)S(R)Z(e,_b) dw.dR
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where T(R, 0, _), a characteristic of the atmosphere, is assumed to be a separable function of
direction and rigidity, namely, the product of S(R) and Z( 8, ¢). Integrating over all direc-
tions of entry into the atmosphere, the counting rate due to radiation arriving from asymptotic
directions within _i is given by
_C(_i,R ) = Ji(R)S(R)Y(_i,R) dR (i)
where Y(_i' R) is the integral of Z(0,_) over all directions of 0 , _ that are accessible to
the detector from _i for rigidity R. Now considering the special case of isotropic cosmic
radiation, that is, the intensity from all asymptotic directions is Jo(R), and putting
_i = 4m, equation 1 reduces to
AC(4_,R) = Jo(R)S(R)Y(4m, R) dR (2)
where _C(4_, R) is the total counting rate due to rigidities between R and R + dR. Dorman
(1957) has defined the coupling constant W(R) of a detector as
W (R) = (dc/dR) • I/N (3)
where dc is the counting rate due to the radiation in the rigidity range R to R + dR, and N
is the total counting rate corresponding to the cosmic ray spectrum, Jo(R). From the above
definitions, it can be seen that &C(4T, R) in (2) is identical to dc in (3), and hence,
equating these two quantities we obtain
N.W(R)
S(R) =
Jo (R)Y (4_, R)







In practice, we will take Jo(R) to be the 'average' cosmic ray spectrum, N and W(R)
being the _nstrumental counting rate and coupling constant corresponding to this spectrum.
We write Ji(R) = Jo(R) + _Ji(R), where AJi(R) differs from one _i to the next. Equation 4,
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after integration over R, becomes








d_(ni) = C(n i) - Co(n i)
N N




where C (_i) and Co(hi ) are the counting rates due to particle fluxes Ji(R) and J (R)
o
arriving from within the solid angle hi" The quantity dN(_i)/N is the fractional change in
total counting rate produced by the cosmic ray intensity from_ i deviating from Jo(R) by
an amount &Ji(R), and as such is the basic quantity required in any study of a cosmic ray
.anlsotropy.
We will assume that AJi(R)/Jo(R ) is a power law in rigidity, written as AR E , where
A is a function of asymptotic direction, and R is the rigidity in bv. Equation (5) reduces to
dN(_i) (6)
N = A'v(Ri' _ )
where
v(n i,B) = f W(R)'R +_ Y(fli'R)
Y(4r,R)
• dR (7)
v(_i, _ ) is called the variational coefficient of the detector corresponding to the solid
angle _i and spectral exponent _ .
2.2.2 Properties of Variational Coefficients
If the cosmic ray intensity from within the solid angle ni should be Jo(l+Ai R+_ ),
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and that from all other directions Jo" then the counting rate of an instrument will differ
by an amount AN from the counting rate N that would be observed if the radiation intensity
were J from all directions, where
o
AN
N = v(_i' _ ) " Ai
If in any particular problem Jo is the reference cosmic ray intensity, then Jo A'R+_I specifies
the anisotropic component of the radiation that arrives from directions within solid angle _i"
The above equation expresses the fact that this anisotropic flux of radiation causes the
counting rate of an instrument to deviate from the value which would be observed if the inten-
sity were isotropic (and of magnitude Jo). If we know the variational coefficients for all
possible solid angles _i' the counting rate deviation corresponding to any assumed aniso-
tropy can be calculated.
2.2.3 Evaluation of the Variational Coefficients
In the derivation of the data contained herein, the elementary solid angle _. is
l
defined by planes of constant geographic longitude at 0 °, 5 ° , I0 °, ..., and by surfaces of
constant geographic latitude spaced every 5 ° on either side of the equator. To evaluate (7)
for a given Qi we must evaluate Y(_i,R)/Y(4_, R) as a function of R. This necessitates the
determination of that fraction of the hemisphere above the detector that is accessible from
asymptotic directions included within _.. This can be determined if the asymptotic direc-
i
tions corresponding to all directions (8, _) and all rigidities are known.
In the evaluation of the variational coefficients, we have used the asymptotic direc-
tions corresponding to the cosmic ray particles of various rigidities arriving from nine
directions: vertical, and from the geomagnetic north, south, east, west at zenith angles of
16 ° , and 32 ° . The approximation has been made, then, that, if a direction (0o,_O) is
accessible from some elementary solid angle _i for the kth rigidity Rk, then for eo_0, all
directions within the solid angle defined by 0o _ 8 ° , _o _ 45o are accessible from _i for
rigidities in the range (Rk_ I + Rk)/2 to (R k + Rk+l)/2. For 8o= O, the approximation applies
to the entire solid angle for which e o< 8 ° . In Paper I, it was shown that the integrals of
Z(@, _) over the above nine solid angles are approximately equal for a sea level neutron
-18-
monitor and the integral over 40 ° < e < 90 ° is negligible. An acceptable estimate of
Y(Ri, r), therefore, is the number of above nine directions (Co,@ o ) that are accessible
from infinity (from any asymptotic direction whatsoever).






where summation extends from near the cut-off rigidity to 500 by.
If we consider a simple form of anisotropy of the type
aJi(R) - AR +_" f(@) R _ cos A (9)
where A is the amplitude of the anisotropy which is a separable function of the asymptotic




f(@) V (Oi,_) cos A
summing over all _i'
N
ffif(.@j) V ( %, _)
cos A
(10)
where dN(@j) is the solid angle defined by the two meridional planes 2.5 ° on either side of
the meridional plane at geographic longitude _j . V( _j, _) which are defined as the varia-
tional coefficients have been evaluated for the 79 stations for I0 values of _ for +0.6
_ -1.5. It may be pointed out that the variational coefficients for _ = 0.0 represent
the manner in which the cosmic ray p@rticles from different asymptotic longitudes contribute
-19-
to the total counting rate of a detector.
2.3 APPLICATION TO THE DIURNAL VARIATION
From a knowledge of the variational coefficients, we can predict the amplitude and phase of
the anisotropy observed at various stations. This is particularly useful in the study of the daily
variation of cosmi_.ra_intensity, provided the anisotropy considered is time invariant for at
least 24 hours.
Consider an anisotropy that is an arbitrary function of _ and is expanded as a Fourier Series
ao
f(") = Jo (R)_m COSm (_-¢m)
where _ and C are arbitrary amplitude and phase constants, and C the direction of viewing from
m m m
which a maximum of the mth harmonic is seen. Referring to Figure 3, we may write
= _ + 15T - 180 °
and intensity from asymptotic longitude _ as
f(_) = Jo(R) _ cos m ( _ .4- 1ST
m (II)
o ]- 180 - Cm)
where asymptotic longitude _ = (51 + 2.5) ° , the mean longitude of all the particles arriving from
the solid angles lying between # = 51 O and # = 5(i + I) o
Inserting this value of f(#) in (I0) and summing over i, N(T) the deviation of the counting
rate of detector at time T from the mean value N is
71
AN(T)N = _V0 (_J'B)
oO
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V(_j, _) sin m [5i + 2.5] I 2




V(_j, _) sin m [ 5i q- 2.5 ]
I=O
V(_j,0) cos m [ 5iq- 2.5 ]
I=O
where _ B and (-mC m + _m ) represent the amplitude and phase constants of the mth harmonic.
m .N
universal time at which the maximum intensity is observed is given by
The
T = 180m + mC -_
m m m hours
15m
and the local time of maximum intensity, at a station whose geographic longitude is L, is given by
t = 180m + mC m- (?m " mL) hoursm
15m
?m - mL
where the term makes allowance for the deflection suffered by the cosmic rays in their
15m
passage through the geomagnetic field. This quantity is sometimes called the "geomagnetic bending"
of the cosmic ray flux.
In the following pages, the variational coefficients for 79 stations and for i0 values of _ ,
from _ = +0.6 to _ =-1.5, are tabulated. The relative amplitudes (_mBm) and the corrections for
geomagnetic bending ( _m-mL ) for the Ist and 2nd harmonics for different values ol _ are also
15m
tabulated for each station. For 17 of these stations, the variational coefficients, the relative
amplitudes and the correction for geomagnetic bending were published earlier (McCracken, Rao, and
Shea, 1962)o Due to i) the adoption of the new cut-off rigidities calculated using Finch and L_aton
simulation of the geomagnetic field (Table 2), 2) the more extensive rigidity ranges for which data
-22-
onthetrajectories are now available, and 3) the availability of accurate asymptotic direction data
for nine directions, the plot of the variational coefficients tabulated here may slightly differ
in its fine structure compared to that published earlier. For the majority of the cases considered,
the calculated correction for geomagnetic bending does not differ by more than 2° for _ = 0.0 and
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In the followingpagesthe asymptotic directions of approach of cosmic ray particles of
various rigidities arriving at 79 different stations are tabulated. For each station the asymp-
totic directions of approach for particles arriving with zenith angles of 0°(vertical), 16 ° and 32 °
in the north-south and east-west geomagnetic azimuths are tabulated.
The asymptotic directions are specified by two angles, the asymptotic latitude (positive to
the north), and the asymptotic longitude (measured eastward from the Greenwich Meridian).. Compu-
tation errors are less than + 0.I degree.
The following symbols have been used in the tables:
XF
XR
Failed to complete integration: this indicates a very complex trajectory.




GEOGRAPHIC LATITOOE = 23.01 GEOGRAPHIC LONGITUDE =
RIGIDI1_
(IN 8_) _ERTICJL 16h 16E 16S 16_ 32N
0.90 AS. LiT X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
1.50 AS. LJI X R X R X R X R X R X R
AS.LONG _ R X R X R X R X R X R
2.50 AS. LA! X R X R X R X R X R X R
AS.LCNG X R X R X R X R X R X R
3.50 AS. LAI X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
6.50 AS. LAT X R X g X R X R X R X R
AS.LONG X R X P X R X R X R X R
5.50 AS. LAT _ R X R X R X R X R X R
AS.L_NG X R X R X R X R X R X R
6.50 AS. LAT X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
7.50 AS. LAi X R _ R X R X R X R X R
AS.LONG X R X P X R X R X R X R
8.50 AS. LiT X R X _ X R X R X R X R
AS.LONG X R X R X R X R X _ X R
9.50 AS. LJ7 X R X 11 X R X R X R X R
AS.LONG X R _ 11 X R X R X R X R
11.C0 AS. LAT X R X R X R X R X R X R
AS.LONG X R X 11 X R X R X R X R
13.00 AS. LJ7 X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
15.00 AS. LAI X R X R X R X R -3.5 X R
AS.LONG X R X R X R X R 238.4 X R
17.00 AS. LA7 -1.7 3.6 X R lo8 -9.7 X R
AS.LONG 266.3 278.3 X R 261.6 189.1 X R
19.00 AS. LI| -IC.l -16.3 -1.9 -5.7 -5.6 -12.0
AS.LONG 2CC.5 211.7 316.1 198.8 166.6 239.C
25.00 AS. LA1 -1.9 -1.3 -10ol -5.3 6.7 -6.2
AS.LONG 155.3 161.3 186.6 153.9 135.2 171.1
35.CC AS. LA7 9.5 16.7 0.9 0.0 16.2 19.1
AS.LONG 129.5 136.3 149.3 127.2 112.1 146.9
65.0G AS. LAT 1_.9 25.2 7.9 2.9 19.8 31.9
AS.LONG 116.7 123.6 135.1 116.5 99.5 136.9
55.00 AS. LaI 17.7 29.8 12.0 6.6 21.3 39.1
AS.LONG 108.8 116.8 126.8 IC6.9 91.5 126.3
65000 AS. LAT 19.3 32.5 16.6 5.2 22.C 63.5
AS.LONG 103.2 IO8.5 121.1 101.8 8509 119.5
75.00 AS. LAT 2C.3 36.3 16.3 508 22.3 66.6
AS.LONG 99.2 IC3.7 117.0 98.O 81.8 113.9
85.00 AS. LA3 21.C 35.6 17.6 6.1 22.6 68.6
AS.LONG 96.1 IOC.C 113.9 95.2 78.7 109.3
95.00 AS. LAl 21.5 36.2 18.5 6.6 2206 69.8
AS.LONG 93.6 97.O 111.6 93.0 76.2 105.6
150.CO AS. LAT 22.5 38.1 21.0 6.9 22.1 53.2
AS.LONG 85.9 87.3 103.6 86.2 68.6 92.1
250.Q0 AS. LAI 22.9 38.7 22.6 7.1 21.5 56.5
AS.LONG 8C.6 8C,6 98.2 81.5 63.6 81o9
35C.00 AS. LAI 23.C 38.9 2209 7.1 21.1 56.8
AS.LONG 78.3 77.5 95.9 79.5 61.1 77.6
650.00 AS. LA1 23.0 38.9 23.2 7.1 20.9 56.8
AS.LONG 77.C 75.8 96.6 78.6 59.9 76.9
75C.00 AS. LAT 23.O 38.9 23.5 7.1 2C.6 56.8















































































































































































GEOGRaPhIC LJ|IIUOE = 82._©
RIGIDII_
Ilk It) tER11CSL 16k 16E
0.90 AS. LA1 82.C 83.c 81.8
aS.LCkG 21.8 21.1 29.7
1.50 AS. LJl 83.C 83.9 83.8
J$.LCkG 11.1 2.6 22.1
2.50 aS. Lll 83.1 84.C 02.5
a$.LCkG 2.4 6.6 5.1
2.50 AS. LiT E2.6 E5.1 02.6
dS.LCkG -3o2 I.E 6.3
4.50 aS. LJT 63o7 03.4 85°8
a$.LCEG -15.1 -_3.1 -19.3
5.50 aS. LiT 03.3 85.5 82°2
A$.LCkG -11._ -6.4 C.4
6.50 AS. LJ! E4.1 86.9 84.6
aS.LCkC -13.2 -65.6 3C.2
].50 AS. LaT 84.3 E3.E 08.1
aS.LChG -22.7 -_S.6 2C°6
e.50 kS. Lal 83.8 82.2 87.C
aS.LCkG -28.e -55.7 -5C.6
S.50 aS. LJ1 63.3 82°2 84.5
aS.LG_G -29.0 -42.5 -65.4
11.00 kS. LiT 82.E 03.7 _2.3
aS.LCkG -27.4 -27.7 -26.7
13.00 kS. LaT 02.7 06.0 01.2
aS.LCkG -23.6 -20.C -3.2
15.00 kS. Lal 63.1 EE.g 01.3
aS.LCkG -21.3 -88.3 17.4
17.00 kS. LiT t3.5 E_.E 81.7
aS.LChG -2C.6 -139.2 36.2
19.0@ kS. L/1 6_.g 64.5 82.]
a$.LCkG -21._ -139.3 53.5
2_.0_ AS. LIT _4.7 79.6 02.5
a$.LCkG -2E.C -127.g -263.4
35.00 kS. LdT iS.C 75.2 81.5
AS.LGhG -4C.8 -114.4 -221.9
45.00 i_. LIT 84.0 73.C 0C°3
A$.LCkG -46.8 -1C6.4 -201._
55.00 kS. La| 84.6 71.0 79°4
J$.LChG -53.2 -10h2 -IOg.q
65.00 kS. LaT E_.3 7C.7 78.8
a£.LCkG -55.8 -97.6 -102o4
75.Q0 aS. LaT _4.1 7C.1 70.3
aS.LCkG -57._ -94.9 -177.2
05.00 kS. LAT 83.q 69.7 77.q
aS.LCkG -50.5 -92.9 -173.3
95.00 AS. La! 63.8 69.3 77.6
aS.LCNG -59.2 -91.2 -170._
150.00 AS. LAT 03.3 88.3 76.7
a5.LCkG -61.0 -86.2 -161._
2_0.00 aS. L_T E_.C 67.7 7e.C
aS.LCWG -61.7 -82.7 -155.6
350._0 kS. LAT 82.0 67.4 75.7
a$.LCEG -62.0 -81.2 -153.1
_50.00 AS. LiT 62.8 67.3 75.6
J£.LC_G -_2.1 -6C.4 -151.0
750.00 AS. LiT 82.6 {7.1 75.4
a$.LCEG -62.2 -79.3 -149.g
GEOGRaFHIC LCECITUOE = -67.33
169 16k 32h 32E 329 32k
8C.q el.5 81.9 _2.6 81.5 82.6
24.5 17.C 20.7 22.5 le.© 15.7
82.1 82.1 85.4 81.4 79.S 81.9
19.2 7.1_ 2C.C 24.3 12.4 -6.3
82.1 ,83.7 83.3 E_.4 83.1 83.7
-2.5 -6.S -6.1 -6.C 1.4 -1.1
81.4 83.7 84.5 82.6 El._ 04.4
-7.1 -19.q C.6 -5.0 -12.3 -23.2
83.7 62.1 02.9 80.2 81.C 7q.4
3.6 -ll.] -(:3.6 52.3 23.4 -14.3
8C.9 83.(: 85.5 EI.9 8C.5 84.2
-15.2 -31.5 -4.1 -7.9 -20.2 -39.7
79.7 61.C 86.7 81.4 75.4 70.3
1.2 -36.5 -137.3 43.4 -l.C -51.7
61.6 (:C.1 01.4 04.7 _6.3 75.7
11.4 -27.3 -1C5.5 92.2 19.9 -34.4
83.7 8C.e 79.4 87.7 EC.l 76.8
5.5 -2C.(: -8C.2 -19C.C 3C.2 -2C.3
04.1 82.1 79.q 815.5 83.6 79.6
-13.6 -2C.2 -6C.1 -91.C IS.5 -13.5
El.q 03.4 83.C 82.9 02.6 83.5
-20.3 -32.C -36.2 -4C.2 -23.6 -26.5
78.0 82.7 08.6 INDETER- 76.4 82.3
-25.4 -52.2 4.5 MINATE -26.9 -70.4
70.4 80.7 85.6 70.C 71.4 77.6
-17.5 -59.6 -191.2 -333.. s -2C.i -7_.4
75.1 70.7 EC._; 76.6 67.9 73.4
-g.7 -59.0 -175.0 -31C.q -IC.7 -75.1
74.4 77.C 77.C 75.5 65.5 69.9
-2.8 -_7.7 -165.5 -292.6 -2.4 -7C.0
73.q 73.9 6g.C 72.3 62.C 63.4
12.6 -49.0 -145.3 -256.C 16.3 -56.2
74.7 71.5 62.3 60.7 60.0 58.5
20.3 -4C.3 -127.1 -225.8 35.C -41.9
75.5 7C.6 5q.C (:6.5 61.0 56.5
.ST.° -34._ -I16.q -21C.4 46.1 -33.6
76.3 70.2 57.1 65.1 LI.3 55.5
44.1 -3C.8 -11C°3 -2C1.1 53.5 -28.3
76.0 69.9 55.9 64.2 61.7 55.C
40.8 -28.2 -IC5.8 -I94.ZU 50.7 -24.6
77.3 6S.E 55.1 _3.5 62.C 54.7
52.3 --26.3 -1C2.4 -19C.3 62.6 -2|.9
17.6 69.7 54.5 63.C 62.2 54.5
55.0 -24.0 -9g.9 -1£6.9 65.7 -19.8
77.9 eS.7 54.C 62.7 62.5 54.4
_7.3 -23.7 -97.8 -104.3 60.1 -16.2
70.8 6_.7 52.7 (:1.6 63.2 54.2
64.6 -2C.1 -91.5 -176.1 75.0 -13.1
7(J.5 6q.7 51.9 6C.9 63.0 _4.2
7C.C -17.6 -87.2 -17C._ 81.3 -S.6
7S.8 6q.E 51.6 6C.7 64.1 54.3
72.4 -16.6 -85.3 -160.1 03.7 -0.1
79.9 69.8 51.4 (:0.5 (:4.2 54.3
73.7 -16.C -04.3 -166._ £5.1 -7.2
0C.1 69.0 51.2 60.3 64.4 54.4
75.7 -15.2 -82.0 -165.C E6.g -0.1
-27-
ALNA AT_
GEOGRAPHIC LATITUDE = 43.2C
R1GIEIIY
(IN BY) VERTICAL IEh 16E
0.90 AS. LAT X R X R X R
AS.LONG X R X R X R
1.50 AS. LAT X R X P X R
AS.LONG X R X P X R
2.50 AS. LAT X R X R X R
AS.LONG X R X P X R
3.5G AS. LAT X R _ R X R
AS.LONG X R _ R X R
4.5Q AS. LAT X R X R X R
AS.LONG X R X P X R
5.5D AS. LAT x r X R x r
AS.LCNG X R X R X R
6.50 AS. LAT X R X R X R
AS.LCNG X R X R X R
7.50 AS. LAT 6.6 4.9 -2C.3
AS.LONG 266.5 241.4 361.3
e.50 AS. LAT 3.9 1.6 7.0
AS.LONG 221.0 211,9 238.C
9.50 AS. LAI -6.6 -3.5 2.6
AS.LONG 2C2.3 199.7 216.6
11.00 AS. LAT -16.2 -12.5 -5.9
AS.LONG 186.1 188.1 197.2
13.00 AS. LAT -17.9 -2C.L -15.2
AS.LONG 165.g L73.7 181.9
15.00 AS. LAT -16.6 -19.3 -18.9
AS.LONG 153.6 161.3 169.3
17.OC AS. LAT -8.9 -13.7 -18.1
AS.LONG 165.6 152.e 159.5
19.00 AS. LAT -3.C -6.9 -15.C
AS.LONG 139.8 167.5 152.3
2S.08 AS. LAT 11.0 11.1 -3.3
AS.LONG 129.8 139.3 140.5
35.00 AS. LA7 24.0 29.2 10.7
AS.LONG 119.9 131.8 131.8
65.00 AS. LAT 3C.7 39.C 18.9
AS.LONG 113.0 125.6 126.9
55.00 AS. LAT 36.4 44.8 26.1
AS.LGNG 1C7.9 12C.3 123.3
65.88 AS. LAT 36.7 68.5 27.6
AS.LONG 103.9 115.7 120.5
75.00 AS. LAI 38.3 51.C 30.0
AS.LONG lCO.8 111.7 118.3
05.00 AS. LAT 3g.3 52.6 31.9
AS.LONG 98.3 108.3 116.5
95.00 AS. LAT 6C.O 56.C 33.3
AS.LONG 96.3 105.6 115.0
150.00 AS. LAT 61.9 57.2 37.4
AS.LONG 89.5 96.8 IO9.9
250.80 AS, LAT 62.7 58.5 39.9
AS.LONG 84.5 86.4 105.8
350.00 AS. LAT 42.9 58.8 60.9
AS.LONG 82.6 82.6 103.9
650.00 AS. LAT 43.0 59.C 61.6
AS.LONG 81.2 8C.5 102.9
750.08 AS. LiT 43.1 5g.C 42.1
AS.LONG 79.5 77.4 101.3
LONGITUDE = 76.96
I(:S 16k 32N 32E 32S 32W
X R X R X R X R X R X R
X R X R X R X R X R X R
X R X R X R X R X R X R
X R X R X R X R X R X R
X R X R X R X R X R X R
X R X R X R X R X R X R
X R X R X R X R X R X R
X R X R X R X R X R X R
X R X R X R X R X R X R
X R X R X R X R X R X R
X R X R X R X R X R X R
X R X R X R X R X R X R
X R X R 2.3 X R 7.1 6.5
X R X R 373.6 X R 526.3 256.1
1.8 7.6 -1.3 X R -3.6 2.0
286.5 233.6 231.5 X R 298.5 211.8
2.7 -2.2 -6.1 6.7 -C.l -7.7
221.4 2C6.5 198.1 258.5 217.5 196.2
-7.0 -11.6 -5.6 6.7 -9.C -16.1
197.9 19C.5 187.5 223.9 191.2 180.5
-16.1 -18.1 -10.8 1.6 -12.5 -18.9
176.4 171.5 182.7 206.4 168.4 162.2
-16.6 -16.6 -19.3 -5.3 -11.2 -10.1
158.0 153.7 177.3 195.7 15C.6 146.3
-11.0 -6.3 -23.1 -13.2 -8.6 1.4
166.2 163.2 168.6 187.5 139.6 137.5
-6.6 2.0 -20.3 -18.9 -6.1 11.6
138.3 136.6 160.1 179.4 131.9 131.5
-2.6 9.2 -16.2 -21.6 -3.9 19.8
132.5 131.6 156.7 171.5 126.2 126.6
6.9 23.9 6.0 -17.3 C.7 35.2
121.5 120.6 148.4 155.0 115.2 112.6
15.3 35.6 28.6 -6.3 6.7 66.7
111.2 IC7.C 145.1 164.1 IC5.6 q3.O
19.6 39.9 41.8 4.9 6.7 46.7
105.0 97.2 162.6 139.5 1GO.2 79.3
21.6 61.9 50.1 11.2 7.9 66.3
IC0.7 90.0 139.3 136.7 96.8 70.2
23.0 62.7 55.8 15.6 8.6 45.6
97.7 86.8 136.1 134.7 96.6 66.2
26.0 63.C 59.8 18.9 9.1 46.3
95.4 80.8 132.8 133.2 92.7 59.9
26.6 63.1 62.8 21.6 9.5 63.3
93.6 77.8 129.6 132.0 91.3 56.9
25.1 63.1 65.1 23.3 9.7 62.5
92.1 75.6 126.6 130.9 90.2 56.5
26.2 42.4 71.2 2Q.3 10.5 3q.2
87.5 68.C 111.2 127.6 86.8 47.9
26.8 61.4 74.1 33.3 10.9 36.5
86.2 63.1 96.3 126.6 86.5 63.8
27.0 4C.8 76.7 35.0 11.0 35.3
82.8 61.1 85.4 123.2 83.5 42.2
27.1 60.5 74.9 35.9 11.1 36.6
02.0 60.0 80.2 122.5 82.g 41.4
27.2 6C.0 74.9 37.2 11.2 33.6
8C.9 58.5 72.8 121.3 82.1 60.2
-28-
JPATITYt U.S.S.R.
GEOGRAPHIC LATITUDE = 67.55 GEOGRAPHIC LONGITUDE
- 33.33
RIGIDITY
Ilh BVI VERTICAL 16K 16E 165 16k 32N 32E 32S 32_
0.90 AS. LA1 -4.9 -4.3 -2.3 -4.0 -5.9 -6.2 -2.5 -3.3 -7.2
AS.LONG 161.5 162.7 166.5 162.9 157.C 160.4 169.7 162.3 155.5
1.50 AS. LAT -7.3 -7.C -7.0 -6.9 -6.1 -4.4 -7.4 -5.9 -6.4
AS.LCNG IC9.4 108.6 ICq.8 IG8.7 1C7.6 107.9 112.8 IC7.9 lC6.5
2.50 AS. LA7 6.8 6.C 3.4 5.7 9.4 5.0 3.7 5.3 11.4
AS.LCNG ?C.O 91.3 91.7 89.0 87.8 89.5 90.0 87.6 87.0
3.50 AS. LA1 15.0 14.3 11.0 14.0 18.5 12.4 10.1 13.7 21.2
AS.LONG 83.4 85.2 84.5 EI.4 81.4 84.C 82.7 78.9 80.8
4.50 AS. LAT 21.5 23.1 22.0 21.6 21.8 27.4 21.5 21.1 22.3
AS.LCNG 77.1 76.7 78.3 77.4 76.6 78.1 82.6 78.1 74.9
5°50 AS. LAT 24.0 22.8 20.1 24.4 28.3 21.8 19.6 25.4 31.2
AS.LChG 77.1 79.2 76.6 73.6 76.6 77.9 74.5 70.3 76.9
6.50 AS. LAT 29.7 31.1 24.3 26.7 34.1 28.8 18.C 23.9 38.5
AS.LCNG 76.3 80.4 79.4 73.0 72.5 84.2 79.6 69.4 69.8
7.50 IS. LAT 33.9 37.5 31.2 30.2 35.7 39.2 25.3 26.1 38.4
AS.L_NG 73.3 75.9 78.2 72.4 68.E 81.9 82.5 71.1 64.2
8.50 AS. LAT 35.0 39.G 35.5 33.5 36.0 43.5 33.2 3C.7 36.9
AS.LCNG 70.4 70.6 74.1 71.0 67.6 74.C 80.C 71.5 63.8
9.50 AS. LA7 36.4 38.C 36.8 36.1 36.6 42.4 37.3 35.4 36.9
AS.LCNG 68.7 68.C 69.9 69.1 68.C 68.1 74.2 7C.C 66.0
ll.OC AS. LIT 37.0 36.2 35.8 38.7 38.9 38.1 37.C 40.3 40.C
AS.LCNG 68.0 68.5 66.3 66.3 69.7 66.9 66.6 65.2 70.2
13.00 AS. LAT 30.3 36.C 33.8 40.5 43.3 34.8 32.1 42.6 46.7
AS.LCNG 68.8 72.6 65.9 63.2 71.5 72.3 63.0 58.C 74.2
15.00 AS. LAT 4C.4 38.0 33.G 41.6 47.9 35.C 27.9 42.3 53.7
AS.LCHG 69.9 76.7 67.7 61.1 72.1 79.3 64.5 52.4 75.4
17.00 AS. LIT 42.7 40.9 33.2 42.3 52.1 37.2 25.4 41.0 59.8
AS.LCNG 70.9 80.6 7C.0 59.6 71.4 86.C 67.5 49.0 73.8
19.00 AS. LA! 45.0 44.2 34.2 42.9 55.6 40.2 24.4 39.5 64.7
AS.LCkG 71.5 83.8 72.2 58.6 69.8 91.8 70.9 47.1 69.6
25.00 AS. LAT 51.0 53.2 38.5 44.6 62.5 49.8 25.6 36.4 72.2
AS.LCNG 71.6 89.9 77.3 56.5 61.5 105.5 79.4 45.3 45.1
35.80 AS. LA| 57.3 63.6 45.0 46.5 66.5 61.6 31.1 34.3 70.3
£S.LCNG 68.8 93.4 81.6 54.4 45.5 121.3 88.1 45.8 IC.4
45.0© AS. LIT 60.8 70.0 49.7 47.8 66.9 69.0 35.9 33.8 65.7
AS.LONG 65.0 92.8 83.4 52.9 34.0 133.6 93.1 46.5 -1.2
55.00 AS. LAT 62.9 74.2 52.9 48.6 66.3 73.7 39.6 33.7 62.0
AS.LONG 61.5 89.9 84.2 51.8 26.7 145.0 96.3 47.L -5.5
65.00 AS. LAT 64.2 77.C 55.3 49.2 65.5 76.8 42.3 33.9 59.4
AS.LCkG 58.5 85.6 84.4 51.0 22.1 156.3 98.5 47.6 -7.4
75.00 AS. LA7 65.0 78.9 57.1 49.7 64.7 78.8 44.5 34.1 57.4
AS.LCNG 55.9 80.4 84.4 50.3 19.C 167.8 1C0.1 67.9 -8.3
85.80 AS. LA7 65.6 80.2 58.5 5C.O 64.1 80.1 46.2 34.3 55.8
A$.LCNG 53.7 74.6 84.3 49.7 16.8 179.1 101.3 48.1 -8.8
95.00 AS. LAT 66.0 81.2 59.6 50.3 63.5 80.9 47.5 34.4 54.6
AS.LCkG 51.9 68.5 84.1 49.2 15.2 189.9 102.2 48.3 -9.1
150.00 AS. LAT 67.0 82.9 63.0 51.1 61.6 81.1 5Z.0 35.1 50.7
AS.LEhG 45.6 39.5 82.8 47.6 IC.8 -130.6 105.1 48.8 -9.5
250.00 AS. LAI 67.4 82.4 65.4 51.7 60.0 79.5 55.Z 35.7 48.1
AS.LCkG 40.8 16.1 81.2 46.3 8.4 -107.4 106.9 49.1 -9.4
358.00 AS. LA7 67.5 81.8 66.4 51.9 59.3 78.4 56.7 36.0 47.0
AS.LCNG 38.7 7.7 80.3 45.8 7.4 -99.6 IC7.7 49.3 -_.3
650.00 AS. LAT 67.5 81.4 66.9 52.0 58.9 77.8 57.5 36.2 66.6
AS.LCEG 37.5 3.7 79.7 45.5 7.0 -95.8 108.1 49.3 -9.2
750.00 AS. LAT 67.6 80.8 67.7 52.2 58.4 76.8 58.6 36.4 45.5
AS.L(NG 35.8 -1.1 78.8 45.0 6.3 -91.1 108.7 49.4 -9.1
-29-
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VERTICAL 16N 165 16S 16;, 32h
X R X R X R X R X R X R
X R X R X R X R X R X R
X R X R X R X R X R X R
X R X R X R X R X R X R
X R X F X R X R X R X R
X R X F X R X R X R X R
X R X F X R X F X F X R
X R X F X R X F X F X R
X R X R -19.1 X R -1.2
X R X R 676.4 X R 241.1
4.50 AS. LAT -1.5
AS.LONG 218.4
5.50 AS. LAT -1.5 6.6 26.7 C.O -16.8 24.5
AS.LONG 15.2 24.3 56.3 13.7 -2.T 40.4
32E 32S 32W
X '_ X R X R
X _ X R X R
X R X R X R
X R X R X R
X R X R X F
X R X R X F
X F X F X R
X F X F X R
X R X R -5.7
X R X R 134.4
X R 4.8 -24.5
X R 15.7 -14.8
6.50 AS. LAT -25.2 -26.5 -19.4 -24.0 -28.2 -26.4 -4.7 -22.4 -28.q
AS.LONG -22.1 -21.5 -6.7 -18.5 -35.C -9.4 16.6 -14.3 -46.8
7.50 AS. LA1 -29.8 -28.3 -27,3 -30.8 -31.6 -27.8 -24.8 -31.7 -31.5
AS.LONG -40.1 -44.2 -31.1 -36.9 -48,9 -43.C -19.1 -35oC -58.7
8.5C AS. LAT -32.6 -3C.3 -29.8 -33.2 -34.1 -25.? -27.3 -33.C -34.l
AS.LONG -49.5 -53.6 -43.3 -49.3 -56.7 -58.2 -37,2 -51.C -64o6
9.50 AS. LAT -34.3 -33.2 -32.2 -33.2 -34.7 -28.1 -28.9 -31.0 -34.1
AS.LONG -56.0 -57.6 -49.8 -58.6 -62.8 -64.2 -45.8 -62,5 -69.3
11.0C AS. LAT -34.3 -36.1 -34.9 -3C.7 -31.5 -33.7 -32.3 -26.5 -28.9
AS.LONG -63.8 -61.5 -56.1 -68.7 -70.3 -65.6 -50.8 -74.C -75.0
13.00 AS. LAT -29.9 -34.7 -35.6 -25.1 -22.9 -37.3 -36,6 -2C.9 -17.5
AS.LONG -71.4 -66.6 -62.9 -77.4 -76.5 -65.7 -53.6 -83.5 -79.2
15.00 AS. LAT -23.4 -29.2 -33.1 -19.3 -13.5 -35.3 -38.9 -16.5 -5.9
AS.LONG -76.1 -70.3 -68.4 -82.9 -80.C -67.C -56.7 -89.7 -81.6
17.CC AS. LAT -16.8 -22.1 -29.1 -14=0 -5.2 -29.7 -38.8 -13.C 3.9
AS.LONG -79.1 -72.4 -72.4 -86.7 -82.6 -67.9 -60.6 -94.3 -83.8
19.00 AS. LAT -IC.8 -15.1 -24.5 -5.6 1.7 -22.9 -37.1 -1C.4 12.0
AS.LONG -81.3 -73.6 -75.1 -89.6 -84.8 -68.C -64.1 -97o8 -86.2
25.00 AS. LAT 2.6 1.7 -12.3 -C.| 16.3 -3.8 -28.2 -5.2 26.2
AS.LONG -85.9 -75.7 -79.5 -55.9 -91.C -66.9 -70.7 -IC4o8 -94.3
35.G0 AS. LAT 15.2 18.7 0.7 8.1 28.3 17.0 -15.1 -1.0 40,2
AS.LONG -51.7 -79.l -83.4 -1C2.5 -100.0 -66.3 -74.6 -1|1o3 -108.3
45.00 AS. LAT 21.8 28.1 8.4 12.3 33.8 29.3 -6.4 1.0 44.4
AS.LONG -96.1 -82.6 -86.1 -106.8 -1C7.2 -67.2 -76,5 -115.1 -119°6
55.00 AS. LAI 25.8 33.9 13.3 14.7 36.6 37.2 -0.7 2.2 45.7
AS.LONG -95.6 -85.8 -88.2 -1C5o8 -112.7 -68.6 -77.7 -117.5 -127.5
65.00 AS. LAT 28.3 37.E 16.6 16.2 38.2 42.6 3.3 3.0 46.0
AS.LONG -1C2,3 -88.5 -89.8 -112,0 -116.8 -70.2 -78.7 -119.2 -133.8
75.00 AS. LAT 3C.0 40.5 19.0 17.3 39.1 46.6 6.3 3.6 45.8
AS.LONG -104,5 -91.0 -91.2 -113.7 -120.C -71.9 -79.5 -12Co5 -138.2
85.00 AS. LAT 31.2 42.5 20.8 18.1 39,6 49.6 8.6 4.0 45,4
AS.LONG -1C6.2 -93.C -92.3 -I15.0 -122.6 -73.4 -80.1 -121.4 -141,6
95.00 AS. LAT 32.2 44.C 22.2 18°6 40.0 51.9 10.4 4.3 45.0
AS.LONG -IC7.7 -94.8 -93.2 -116.1 -124.7 -74°9 -80.T -122.2 -144.1
15C.OC AS. LAT 34.7 48.2 26.4 20.2 40.5 58.8 16.0 5.1 63.1
AS.LONG -112.6 -ICI.4 -96.5 -119,6 -131.3 -81.5 -82,7 -126.7 -151.8
250.00 AS. LAT 36.2 5C.6 29.1 21,1 40.4 63.1 19.5 5°7 41.2
AS.LONG -116.3 -106.9 -99.1 -122.1 -135.9 -88.3 -84o3 -126.4 -156,6
350.00 AS. LAT 36.7 51.5 30.2 21.4 4C.3 64.7 21o4 5.9 4C.3
AS.LONG -ll7°q -1C9.4 -100.3 -123.2 -137.8 -92ol -85.1 -12T°1 -158.6
450.00 AS° LAT 37.0 52.C 30.8 21.6 40.2 65.6 22.3 6°0 39.7
AS.LONG -118.9 -110.5 -101.0 -123.8 -13E.q -94.4 -85°6 -127.5 -159.6
750.0C AS. LAI 37.4 52.6 31.6 21.8 40.C 66,7 23.5 6.2 39.0
AS.LONG -12C.2 -113.1 -102.0 -124.7 -14C.4 -97.9 -86.3 -128.1 -161.0
-30-
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GEOGRAF_IC LATIIUDE = -27.50 GEOGRAFH|C LCNGITUCE = 153.Cl
RIGICITY
(IN EV) VERIICAL 16h 16E 169 IEk 32N 32E
0.90 AS. LA7 x R _ _ X R X R X R X R X
AS.LONG X R _ R X R X R X R X R X
1.50 AS. LAI X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
2.50 AS. LA1 X R X _ X R X R X R X R X R
AS*LONG X R X R X R X R X R X R X R
3.50 AS. LAT X R X R X R X R X F X R X R
AS.LONG X R X R X R X R X F X R X R
4.50 AS. LA7 X R X R X R X R X R X R X R
AS.LONG X 8 X _ X R X R X R X R X R
5.50 AS. LAI X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
6.50 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R _ R X R X R X R X R X R
7.50 AS. LA7 24.7 _ R X R -19.0 -26.0 X R 4.1
AS.LONG 425.8 X R X R 35708 335.3 X R 525.2
0.50 AS. LA1 -26.3 -26.8 -18.7 -|9.7 -1706 -24.6 X R
AS.LONG 322.4 327.7 362.3 _04.7 297.9 323.1 X R
9.50 AS. LAT -15.4 -11.3 °25.4 -13o3 -3.4 -600 -24.5
AS.tONG 296.1 293.4 316.5 289.5 282.5 287.2 340.8
11.00 AS. LA7 2.6 6.6 -12.2 -1.3 12.6 8.5 -23.8
AS.LONG 27709 270.9 29104 279.3 266.2 262.6 30607
13.00 AS. LAT 15.7 15.2 5.4 13.8 le.l 14oC -1202
AS.LONG 259.9 250.5 275.5 268.1 246.3 242.1 28908
15.00 AS. LA7 17.5 15.3 15.3 19.8 13.4 14.2 1.1
AS.LONG 244.7 235.8 262.5 254.8 231.8 228.5 28C.4
17.00 AS. LA7 14.0 12o6 18.3 17.9 6.3 13.C 11.6
AS.LONG 23306 225.5 250.9 24302 22200 218.9 27200
l_.CO AS. LAI 9.2 9.3 17.3 12.6 -C.3 11.6 17.3
AS.LONG 225.6 217.8 261.6 234.8 214.9 211.7 263.5
25.00 AS. LA7 -3.5 1.2 8.0 -4.2 -14.3 8.2 18.0
AS.LONG 211.0 203.3 224.6 220.6 200.1 198.0 243.1
35.00 AS. LaT -1502 -5.6 -4.4 -21.6 -2406 5.5 7.4
AS.LONG 197.4 190.4 211.4 207.9 184.2 186.3 226.9
45.00 AS. LAT -2C.7 -8.6 -11o6 -3C.4 -28.1 4.4 -0.7
AS.LONG 188.9 182.9 203.9 198.9 173.7 179.9 219.3
55.00 AS. La7 -23.6 -IC.I -15.9 -35.3 -29.3 3.9 -6.1
AS.LONG 183.0 178.1 198.9 192.0 166.7 175.9 214.5
69.00 AS. LA7 -25.2 -IC._ -16.6 -38.2 -29.7 3.7 -9.9
AS.LONG 178.7 174.7 195.2 166.6 161.7 173.1 211.2
75.0C AS. LA7 -2602 -11.4 -20.5 -4C.0 -2906 3.5 -12.7
AS.LONG 175.4 172.2 192.3 182.2 158.0 171.1 208.6
85.08 AS. LAT -26.8 -11.7 -21.9 -41.2 -29.4 3.5 -1407
AS.LONG 172.8 17C.2 190.1 178.7 155.2 169.5 206.7
95.08 AS. LA] -27.2 -11.9 -22.9 -42.0 -29.1 3.5 -16.3
AS.LONG 170.8 168.7 188.3 17508 153.0 168.3 205.C
150.C0 AS. LAI -27.9 -12.2 -25.7 -43.6 -2708 3.5 -21.0
AS.LONG 164.3 163.9 182.3 166.3 146.3 16406 19907
250.00 AS. LA7 -28.0 -12.1 -27.3 -43.9 -26.4 3.7 -24.0
AS.LONG 159.7 160.6 177.9 159.5 141.9 162.C 1_5.8
350.00 AS. LAI -27.9 -12.C -27.8 -43.9 -25.7 3.8 -25.2
AS.LONG 157.8 159.2 176.0 156.6 14C.1 16008 194.C
450.0C AS. LA7 -27.9 -12.C -28.1 -43.8 -25.3 3.6 -25.9
ASoLCNG 15607 15604 174.9 154.9 139.1 160.2 193.0
750.00 AS. LAT -27.7 -11.9 -28.5 -43.6 -24.7 3.9 -26.8



















































































































































CEOGRAFH|C LJIITLOE s 47.5C
_ERIICAL l_h 16E
AS. L_1 _ R _ P X R
JS.LC_G _ R _ P X R
AS. Lal _ R _ F X R
I$.LChC X _ X P X R
A_. LA7 _ P X P X R
_S.LCKG X P ) P _ R
J$o LA7 X P ; F X R
JS.LCkG X R _ F X R
d$. LIT 5.9 _ P X R
A$.L_hG 514.C X R X R
l£. Ltl 2.2 1.2 15.6
I$.LC_G 141.3 144.5 2C3.C
I£. LIT 0(:.7 -7.3 -5.1
IS.LChG 124.e 121.3 134.q
AS. LI1 -e.8 -(:.4 -6.9
IS.LChG ICq.(: IC4.5 117.1
15. LJl -lC.q -q.C -806
AS.LCkG ICI.4 97.(: IC7.C
aS. LI7 °12.3 *II.4 *IC.5
IS.LCKG 9(:.1 96.3 ICI.5
I$. LAI -II.7 -13.7 -13.2
I$.LChG _q.8 ql.C 96.5
I$. LET -7.4 -II.C -13.8
IS.LChG 83.4 47.1 qi.3
I£. LI1 *1.3 -4.9 -11.5
aS.LCN£ 79.4 84.3 87.1
IS. LA1 4.4 2.C -7.4
A$.LChG 76.2 82.5 83.q
A$. LI1 lC.l E.4 -3.3
I$.LChG 73.7 81.2 81.5
IS. LI1 22.3 24.q 8.2
A$.LCkG 67.(: 77.q 76.q
A$. LA1 33.3 4C.4 2C.9
A$.LChG 5S.3 72.1 72.2
I_. LI1 38.8 49.C 28.3
IS.LCNG 33.2 66.C 68.7
AS. LET 41.8 53.9 32.9
AS.L_kG 48.3 6C.2 65.8
IS. LI1 43.4 56.9 35.9
AS.LCkG 64.3 55.C 63.5
IS. LET 4407 58.g 38.1
I$.LCkG 41.5 SC.4 61.5
A_. tll 45.4 6C.2 35.8
JS.LCkG 39.1 4(:._ 5q.g
AS. LA1 46.© 81.1 41.C
AS.LGkG 37.1 63.1 58.5
AS. LIT 47.2 62.S 44.7
AS.LGkG 3C.(: 31.2 53.7
IS. LI1 47.6 (:3.3 4(:.q
AS.LChG 25.q 22.2 69.7
I_. LI1 47.4 43.3 67.7
aS.LC_G 23.9 18.3 67.q
AS. LI1 47.(: 63.2 48.2
AS.LC_G 22.8 16.2 46.8
IS. LET 47.(: 62.q 68.8
IS.LC_G 21.2 13.2 45.3
£EOGRtFHIC LONCITUCE = 18.q0
143 l(:k 32N 32E 325 32_
X la _ I_ X R )t P _ R _ R
X R _ R X R X R X 1_ X R
X R X P X R X R X R X R
X R 1( R X R X R X R X R
X R _ R X P X R X R X R
X A ._ 1_ X R X R X R X R
X R _' P X R X R X F )_ II
X R )l R X R X R X F )/ R
7.4 1.3 -II.7 -5.4 -IC.4 16.6
472.9 414.4 324.2 1337.4 648.4 213.2
(:.8 -4.2 IC.2 X R 12.9 -6.q
ItaC.8 14C.3 178.4 _ R 117.4 126.0
-6.2 -7.8 -1C.4 C.3 -5.4 -7.9
13G.5 i13.9 125._ 162.q 13(:.5 IC3.8
-9.8 -IC.5 -4.2 -6.5 -IC.5 -II.C
113.2 IC2.6 IC2.1 127.8 115.4 65.2
*ll.O -12.3 -4.1 -6.C -IC.3 -12.5
IC2.6 95.8 91.6 112.3 101.7 8q.q
-IC.8 -12.C -7.5 *7.2 -8.6 -IC.9
94.8 qC.4 88.C 1C5.1 92.2 85.4
-8.8 -7.8 -12.5 -IC.8 -5.8 -4.1
86.4 E4.1 87.5 lCC.q 82.4 4C.C
-4.(: C.6 -13.9 -15.2 -2.6 7.4
7_.9 78.2 87.5 98.8 73.8 75.0
C.O 9.2 -IC.l -17.5 C.C 18.1
"/3.5 74.C 8(:.9 96.6 (:1.8 7C.8
4.2 16.(: -3.5 -17.4 2.C 26.7
6_).5 7C.4 86.7 q4.C 63.4 66.S
7.q _.4 3.5 -15.7 3.7 33.4
(:6.3 47.1 8(:.q 91.3 (:C.C (:2.0
15.8 34.(: 22.3 -6.9 7.2 45.1
55.1 57.7 87.q 86.6 52.9 4.7.3
22.6 43.1 42.3 6.2 IC.4 30.3
_1.3 44.2 48.0 83.1 46.4 26.3
25.9 46.C 53.9 16.q 12.1 49.7
46.2 34.4 86.1 81.2 42.6 13.5
27.7 46.1_ 61.3 2C.7 13.1 48.1
42.6 27.5 83.G 79.8 4C.1 5.7
2_.9 47.C 66.2 24.8 13.7 46.4
4C.1 22.7 79.2 78.7 38.3 C.q
2_.6 46.8 69.8 27.8 14.2 44.q
38.1 19.I 74.8 77.7 37.© -2.3
3C.1 46._ 72.3 3C.! 14.5 43.6
36.3 16.4 7C.C 76.q 36.C -4.7
3C.4 4(:.2 74.2 31.q 14.7 42.3
35.3 14.3 63.C 76.2 35.2 -6.4
31.3 44.8 78.5 37.3 15.4 31.8
31.6 8.C 39.1 73.5 32.6 -11.2
31.7 43.5 7q.C 61.3 15.8 36.0
28.3 3.q 12.8 71.2 3C.8 -14.0
31.8 42.e 78.4 42.q 16.C 34.7
27.3 2.3 1._ 7C.C 3G.C -15.1
31.q 42.6 77.q 43.E 16.1 34.0
2(:06 lo6 -305 6903 2906 -1507
31.9 41.8 77.C 45.C 16.2 33.0
25.7 C.2 01C.3 6802 2q.C -16.4
-32-
_UENOS AIRES_ARGENTIRA
GEOGRAPHIC LAT]TUOE = -34.58
RIGIOIT_
(IN 8V) VERTICAL 16k 16E
0.90 AS. LLI X R X R X R
AS.LONG X R X R X R
l. SQ AS. LAT X R X R X R
AS.LCNG X R X R X R
2.50 AS. LAT X R X R X R
AS.LONG X R X R X R
3.50 AS. LAT X R X R X R
AS.LCNG X R _ R X R
4.50 AS. LAT X R 1( R X R
AS.L_NG X R X R X R
S.50 AS. LAT X R X R X R
AS.LONG _ R _ R 1( R
6.5G AS. LAT _ R 1( P X R
AS.LONG 1( R 1( R X R
7.SO AS. LAT x fl X R X R
AS.LONG 1( R X R X R
8.50 AS. LAI X R X P X R
AS.LONG X R 1( R X R
q.50 AS. LAI X R X R X R
AS.LCNG X R 1( R 1( R
11.00 AS. LAT -5.6 -8.9 X R
AS.LCNG 196.1 176.1 X R
13o00 AS. LAT 27.1 22.6 -IO.S
AS.LONG 67.8 65.2 14201
15.00 AS. LAT 21.4 20.3 26.6
AS.LONG 36.8 35.0 74.9
17.00 AS. LAT 12.2 14.3 25.5
AS.LONG 22.C 19.C 46.9
19.00 AS. LAI 4.6 Q.C 19.2
AS.LONG 13.1 9.C 32.1
25.O0 AS. LAT -9.9 -1.4 3.6
AS.LONG -2.2 -8.2 12.1
3S.00 AS. LA1 -2C.9 -9.2 -9.7
AS.LONG -16.0 -22.4 -1°6
4S.00 AS. LAT -2S.q -12.7 -16.3
AS.LONG -24.3 -30.3 -9.1
55.00 AS. LAT -28.6 -14.5 -20.1
AS.LONG -29.9 -35.4 -14.1
65.00 AS. LA1 -3C.2 -15.6 -22.5
AS.LONG -34.0 -3q.C -17.6
7S.@O AS. LAT -31.2 -16.2 -24.2
AS.LONG -37.1 -41.6 -20.3
8S.@C AS. LA1 -31.9 -16.7 -25.4
AS.LONG -3Q.S -43.1 -22.4
95.CC AS. LAT -32.4 -17.C -26.3
AS.LONG -41.4 -45.3 -24.0
150.O0 AS. LiT -33.6 -17.9 -28.9
AS.LONG -67.5 -5C.3 -29.4
250.00 AS. LAT -34.2 -18.3 -3C.4
AS.LONG -51.9 -53.9 -33.3
350.00 AS. LiT -34.3 -18.4 -31.0
AS.LONG -53.7 -55.4 -35.0
450.00 AS. LAT -34.4 -18.4 -31.3
AS.LCNG -54.8 -56.2 -36.0
750.00 AS. LAT -34.5 -18.5 -31.7
AS.LONG -56.2 -5T.4 -37o4
GEOGRAPHIC LONG|TUOE = -58.5C
16S 16w 32N 32E
X R 1( R X R X R
1('R 1( R X R X R
1( R 1( R X R X R
X R 1( R X R X R
X R X R X R X R
1( R X R X R X R
X R 1( R X R X R
X R 1( R 1( R X R
1( R 1( R X R X R
X R X R X R 1( R
X R X R 1( R X R
1( R X R x R X R
X R X R x R 1( R
x R X R x R X R
1( R 1( R X R X R
1( R 1( R X R X R
1( R X R X R X R
X R 1( R X R X R
X R 4.7 X R X R
1( R 2C1.2 X R X R
X R 24.6 X R X R
X R 82.4 X R X R
29.8 21.C 16.1 X R
81.5 35.8 72.C X R
26.3 8.4 2C.2 5.1
44.3 17.7 39.7 276.9
14.T -1.2 18.2 18.9
28.9 7.4 21.7 $8.0
4.8 -8.5 15.4 28.7
2C.7 C.C 10.1 68.1
-14.3 -21.4 9.0 18:8
7.4 -lS.C -9.4 31.2
-2¢J.6 -3C.1 3.q 3.5
-4.9 -3C.6 -24.6 13.3
-36.9 -33.4 1.5 -4.5
-13.3 -4C.4 -32.6 5.5
-4C.9 -34.8 0.3 -q.4
-1(}.5 -47.C -37.6 0.8
-43.4 -35.4 -0.3 -12.6
-24.3 -51.7 -41.C -2.4
-45.0 -35.7 -0.8 -14.9
-28.0 -55.2 -43.5 -4.8
-46.2 -35.8 -1.1 -16.6
-31.1 -57.8 --45.4 -6.7
-47.0 -35.8 -1.4 -17.9
-33.6 -6C.C -41.C -8.2
-4S.0 -35.5 -2.0 -21.7
-41.8 -66.6 -51.7 -13.C
-4S.Q -35.C -2.3 -24.1
-47.9 -TL.l -54.9 -16.4
-5C.2 -36.7 -2.4 -25.1
-5C.6 -73.0 -56.3 -17.9
-50.3 -34.5 -2.4 -25.7
-52.1 -74.1 -57.1 -18.8
-50.4 -34.2 -2.5 -26.4























































































































(IN BV) VERTICAL I6h 168 165 16_ 32N 328 325 32N
Co90 AS. LAT X F X F X F X R X F X R X R X F X F
AS.LONG X F X F X F • X R X F X R X R X F X F
1.50 AS. LAT -8.2 -10.2 -5.0 -9.4 -12.2 -10.2 -3.3 -10.6 -15.5
AS.LONG 4.9 1.7 7.4 3.5 1.1 5.9 11.9 2.2 -4.4
2.5C AS. LAT -3C.9 -32.4 -32.8 -30.9 -29.2 -30.8 -32.2 -3C.6 -29.3
AS.LONG -57.0 -54.7 -52.2 -58.2 -60.8 -58.3 -51.4 -59.7 -62.0
3.50 AS. LAT -22.2 -24.3 -25.8 -21.9 -19.C -24.7 -27.C -21o3 -18.0
AS.LONG -74.7 -72.9 -72.2 -76.7 -76.9 -74.9 -71.8 -78.8 -77.6
4.5C AS. LAT -13.8 -11.7 -13.8 -14.0 -13.2 -8.4 -14.7 -14.3 -11.1
AS.LONG -84.2 -84.4 -82.6 -84.0 -85.8 -81.7 -79.1 -83.7 -88.5
5.50 AS. LAT -10.0 -12.4 -13.7 -8.0 -6.4 -12.4 -14.6 -6.0 -4.9
AS.LONG -85.7 -84.6 -85.7 -88.2 -85.9 -86.7 -86.T -9D°7 -86.0
6.50 AS. LAT -2.6 -3.4 -8.5 -3.8 2.6 -7.9 -14.8 -5.0 7.0
ASoLGNG -87.4 -83.8 -85.2 -9C.7 -89.3 -81.7 -84.5 -94.0 -89.6
7.50 AS. LAT 2.6 4.9 -1.1 -C.2 6.2 3.9 -7.1 -3.2 10.8
AS.LONG -qC.4 -87.2 -86.9 -92.2 -93.5 -82.2 -83.6 -94.0 -95.7
8.5C AS. LAT 5.0 8.1 3.7 2.9 6.7 11.1 0.7 C.6 9.7
AS.LONG -93.0 -91.7 -90.0 -93.3 -95.6 -87.4 -86.0 -43.6 -98.6
9.50 AS° LAT 6.0 7.9 5.8 5.8 6.8 12.3 5.4 5.3 8.5
AS.LONG -94.4 -94.5 -93.0 -94.1 -95°7 -92.7 -90.1 -93.8 -98.1
II.CC AS. LAT 7.[ 6.2 6.1 9.5 8.5 8.8 6.7 11.7 9.5
ASoLONG -94.8 -95.2 -95.8 -95.2 -94.0 -96.1 -95.6 -95.6 -94.7
13.00 AS. LAT 9.2 5.5 5.5 13.5 12.9 4.3 3.8 17.6 15.0
AS°LONG -93.8 -92.7 -96.7 -96.5 -91.2 -94.0 -99.1 -99.3 -89.6
15.00 AS. LAT 12.2 7.2 5.5 16.7 [8.4 3.1 0.5 20.7 22.2
AS.LONG -92.5 -89.2 -95.9 -97.8 -89.[ -89.1 -99.2 -IC3.3 -85.9
17.00 AS. LAT 15.4 10.3 6.3 19.2 23.7 4.6 -1.5 22.3 29.4
AS.LONG -9[.5 -85.9 -94.5 -99.0 -88.1 -83.9 -97.8 -|06.8 -86.0
Iq.CC AS. LAT [8.5 13.8 7.7 21.3 28.4 7.4 -2.3 22.8 35.8
AS.LONG -90.7 -83.2 -93.1 -[CC.[ -87.9 -79.2 -95.9 -109.6 -83.5
25.00 AS. LAT 26.4 24.0 12.8 25.4 38.9 17.9 -C.8 22.6 49.8
AS.LONG -qC.2 -78.2 -89.9 -lC3.0 -9C.2 -69.2 -90.3 -114.9 -87.7
4.9 21.4 60.535.00 kS. LAT 34.5 36.C 20.1 29.0 48.0 32.2
AS.LONG -91.9 -75.1 -87.4 -[06.4 -97.5 -60.9 -84.4 -118.5 -103.6
45.00 AS. LAT 39.1 43.4 25.C 30.8 52.0 41.6 9.9 20.6 63.3
AS.LONG -94.2 -75.9 -86.6 -108.7 -104.7 -57.C -81.3 -119.9 -119.7
55.00 AS. LAT 41.9 48.2 28.5 31.9 53.8 48.1 13.7 20.2 63.2
AS.LONG -96.4 -77.1 -86.5 -110.4 -110.5 -55.0 -79.5 -120.7 -131.4
65.00 AS. LAT 43.8 51.5 30.9 32.6 54.6 52.7 16.5 20.0 62.3
AS.LONG -98.2 -78.6 -86.7 -111.6 -114.9 -54.0 -78.4 -121.1 -139.1
TS.CG AS. LAT 45.1 53.8 32.7 33.1 55.C 56.1 18.8 19.8 61.2
AS.LONG -99.8 -80.1 -86.9 -112.5 -118.3 -53.4 -77.6 -121.4 -144°2
85.00 AS. LAT 46.0 55.6 34.1 33.4 55.1 58.8 20.5 19.7 60.1
AS.LONG -ICI.I -81.5 -87.1 -113.2 -[21.0 -53.2 -77.1 -121.5 -147.8
95.00 AS. LAT 46.7 57.C 35.2 33.7 55.2 60.9 21.9 19.7 59.2
AS.LONG -1C2.2 -82.8 -87.4 -113.8 -123.1 -53.2 -76.8 -121.7 -150.3
150.00 AS. LAT 48.6 61.0 38.7 34.4 54.8 67.6 26.5 19.6 55.6
AS.LONG -106.0 -88.3 -88.6 -115.7 -129.7 -54.3 -75.9 -122.1 -157.0
250.00 AS. LAT 49.8 63.4 41.1 34.9 54.1 72.2 29.8 19.6 52.9
AS.LONG -109.1 -93.5 -89.7 -117.1 -134.C -57.0 -75.6 -122.3 -160.5
350.00 AS. LAT 50.2 64.3 42.1 35.1 53.7 74.1 31.2 19.6 51.6
AS.LONG -IlC.4 -96.1 -9C.3 -117.7 -135.8 -58.9 -75.5 -122.4 -161.8
450.Q0 AS. LAT 5C.4 64.7 42.6 35.2 53.5 75.2 32.C 19.6 50.9
AS.LONG -111.2 -97.6 -90.7 -118.0 -136.7 -60.3 -75.5 -122.4 -162.4
750.00 AS. LAT 50.7 65.3 43.4 35.3 53.1 76.6 33.1 19.7 49.9




fIN EV} _ERTICAL 16_
0.90 AS. LAT X F i R
AS.LONG X F X R
1.50 AS. LAT X F X F
AS.LONG X F X F
2.50 AS. LAT -6.9 -6.3
AS.LONG 49.8 54.1
3.50 AS. LiT -19.8 -2C.4
aS.LONG 15.2 19.9
4.50 AS. LAT -20.6 -19.8
AS.LONG C.O -0.8
5.50 AS. LAT -15.6 -18.3
AS.LONG -8.3 -3.7
6.50 AS. LA! -8.9 -8.2
AS.LONG -IT.I --12.8
7.5C AS. LAT -6.2 -2.9
AS.LONG -22.9 -21.1
8.50 AS. LA1 -5.7 -2.8
AS.LONG -25.8 -25.8
q.50 AS. LAT -5.4 -4.4
AS.LONG -26.9 -27.3
11.00 iS. LAT -308 -6.0
AS.LONG -27.1 -26.2
13.00 AS. LAT 0.0 -4.8
AS.LONG -27.0 -23.4
15.00 AS. LIT 4.7 -C.9
AS.LCNG -27.3 -21.2
17.00 AS. LAT 9.4 3.9
AS.LONG -28.0 -19.8
19.00 AS. LiT 13.6 8.9
AS.LONG -29.0 -10.2
25.00 AS. L_T 23.0 21.8
AS.LONG -32.9 --19.6
35.00 AS. LaT 31.4 35.3
IS.LONG -39.4 -23.5
45.00 AS. LaT 35.5 42.8
AS.LONG -44.7 --28.3
55.00 AS. LAT 37.7 4702
AS.LONG -48.7 -32.8
65.00 AS. LAT 3Q.C 5C.0
AS.LONG -51.7 -36.7
75000 AS. LAT 39.8 51.9
AS.LONG -54.1 -40.1
85.00 AS. LAT 4C.3 53.2
AS.LONG -56.0 -43.C
95.00 AS. LAI 40.6 54.1
AS.LONG -57.5 -45.4
150.00 AS. LAT 41.4 56.3
ASoLONG -62.4 --5400
250.00 AS. LAI 41.5 57.2
AS.LONG -65.9 -6C06
350.00 AS. LiT 41.5 57.3
AS.LONG -67.4 -63.5
450.00 AS. LAT 41.5 57.4
AS.LOKG -68.2 -65.1
750.08 AS. LAT 41.5 57.4
AS.LCNG -6q.3 --67.4
C_NERIDGEeU.S.A.
= 41.38 GEOGRAPHIC LONGITUDE = -71.12
16E 16S 16k 32N 32E
X R X R X R X F X R
X R X R X R X F X R
X R X F X R X R X F
X R X F X R X R X F
-2.9 -6.1 -10.3 C.C 4.8
57.1 50.4 43.8 60.7 67.4
-20.1 -20.6 -19.3 -21.5 -19.6
21.9 14.0 IC.I 25.8 29.6
-20.0 -19.7 -20.9 -15.4 -18.5
1.3 -1o7 -2.1 -3.5 l.q
-19.1 -14.8 -12.7 -21.1 -21.7
-4.2 -12.6 -11.2 -2.4 -1.2
-12.6 -11.3 -5.2 -12.4 -17.3
-11.8 -19.4 -21.3 -6.3 -5.q
-7.5 -9.1 -4.3 -1.5 --908
-18.7 -23.3 -27.l -15.5 -13.4
-5.5 -6.9 -5.2 2.0 -5.1
-23.5 -25.7 -28.7 -23.6 -20.3
-5.1 -4.4 -5.2 0.3 -3.8
-26.2 -27.5 -28.4 -27.8 -25.1
-5.1 -C.3 -2.6 -4.5 -5.0
-27.8 -29.7 -27.2 -27.9 -28.8
-4.3 4.7 3.8 -7.8 -7.5
-27.9 -32o4 -2603 -23.3 -29.6
-2.4 8.9 IC.9 -6.8 -8.6
-27.6 -35.0 -26.6 -18.4 -28.4
0.1 12.4 17o5 -3.3 -805
-27.4 -37.5 -27.8 -14.8 -27.0
2.8 15.0 23.2 1.2 -7.5
-27.3 -39.9 -29.7 -12.2 -25.7
1003 20.0 3407 1506 -2.6
-28.1 -45.7 -37.C -8.2 -23.5
18.8 23.5 43.0 33.1 5.2
-30.5 -52.2 --49.4 -609 -22.5
23.9 24.9 45.6 43.9 10.8
-32.8 -56.3 -58.8 -8.2 -22.8
27.1 25.5 46.3 51.0 14.8
-34.8 -59.0 -65.4 -10.4 -23.3
2q.3 25.7 46.3 55.8 17.6
-36o5 -60.8 -70.1 -13.0 -23.9
3C.8 25.9 46.0 59.3 19.8
-37o9 -62o2 -7304 -15.T -24.4
32.0 25.9 45.7 61.6 21.4
-39.0 -63.3 -76.C -18.4 -24.9
32.9 25.9 45.3 63.8 22.7
-39.9 -64.2 -77.9 -21.C -25.4
35.5 25.9 43.7 69.2 26.9
-43.3 -66.8 -83.6 -33.C -2T.l
37.2 25.7 42.2 71.q 29.7
-4508 -68o6 -E7°3 -45.5 -28.6
37.8 25.6 41.5 72.7 30.9
-47.0 -69.3 -88.7 -52.1 -29.3
38.2 25.6 41.1 73.0 31.6
-47.7 -69.7 -89.5 -56.0 -29.7
38.6 25.5 40.5 73.3 32.5
-48.7 -7C.3 -90.5 -61.6 -30.4
325 32w
X R X F























































































GEOGRAPHIC LATITLOE = 68.87 GEOGRAPHIC LGNGITUOE =-179-69
VERTICAL 16N 168 169 16_ 32N 32E 329 32W
AS. LAT -26.1 -26.2 -24.7 -26.6 -2609 -25ol -24.3 -27.0 -2806
AS.LONG -86.6 -8609 -82.3 -86.7 -88.2 -84.5 -7802 -87.3 -93.3
AS. LA7 -21.1 -19o4 -21.1 -2C.4 -2C.C -23.4 -22.3 -20.6 -16oi
AS.LONG -137.1 -137.4 -135.9 -137.6 -139.C -133.9 -133.2 -137.8 -141.3
AS. LAT -3.5 -5.9 -6.2 -2.0 -1.8 -2.5 -6.6 -C.6 -2.5
AS.LONG -151.4 -151.1 -151.0 -153.1 -151.8 -152.6 -151.5 -154.3 -153.4
AS. LAT 6.2 3.4 3.0 8.2 8,6 4.3 1.7 lC.l 801
AS.LONG -155.3 -154.8 -155.6 -157.4 -155.2 -157.C -156.6 -159.0 -15600
AS. LAT 14.0 15.8 13.2 1305 1506 16.8 11.3 12.8 19.8
AS.LONG -159.2 -158.2 -15706 -159.3 -16C.9 -153.6 -15409 -159.6 -162.6
AS. LAI 16.6 13.6 13.7 19.8 18.9 14.3 12o8 22.6 19.2
AS.LONG -158.3 -15802 -15907 -16C.I -157.3 -16C.3 -161.1 -16105 -15800
AS. LAT 22.8 2C.C 1609 23.6 27.9 14o5 11.2 2405 3C08
AS.LONG -157.6 -15309 -15705 -162.0 -157.3 -15304 -158.6 -16601 -155.2
AS. LAI 27.4 2709 22.5 25.6 32.2 24.3 16.2 24.0 37.5
AS.LONG -159.5 -154.7 -157.0 -16300 -161.5 -149.4 -155.3 -166.5 -161.2
AS. LAI 29.3 31.8 26.7 2704 32.3 3204 22.8 25.4 3701
AS.LONG -16106 -15807 -158.5 -162.9 -164.4 -152.2 -15502 -164.6 -166.8
AS. LAT 29.8 3106 28.8 29.3 31.4 35.0 27.4 28.6 34.6
AS.LONG -162.7 -1620C -160o8 -16205 -164.7 -158.1 -15708 -16207 -16708
AS. LAT 3002 2904 29.5 32.6 31.4 32.1 29.5 34.4 32.9
ASoLONG -162.5 -16304 -163.3 -161.9 -16201 -163.6 -16209 -16104 -164.0
AS. LAT 31.7 27.5 28.9 36.7 34.2 26.4 2704 41.2 35.3
AS.LONG -160.5 -16C.8 -16402 -161.7 -157.3 -162.9 -167.1 -162.9 -156.2
AS. LAT 34.0 27.8 28.6 4C.3 38.5 23.3 2404 4508 4006
AS.LONG -158.3 -156.6 -163.4 -16203 -15209 -15802 -167.9 -16608 -148.9
AS. LA7 36.7 29.5 28.9 43.0 43.2 22.8 2200 48.4 4606
AS.LONG -156.3 -152.4 -162.0 -163.3 -149.7 -152.6 -167.0 -17105 -143.0
AS. LA! 39.4 31.9 29.7 45.2 47.6 2309 20.5 49.5 52.3
AS.LONG -15408 -148.6 -16C.4 -16406 -147.4 -14701 -165.4 -17509 -13803
AS. LA7 46.3 39.7 33.1 49.2 58.C 30.5 19.9 49.2 66.4
AS.LONG -152.5 -14C.1 -156.5 -168.7 -145.2 -133.7 -1600C -185.4 -13C01
AS. LAT 53.6 49.7 38.5 51.9 68.0 40.9 22.9 4604 8G.5
AS.LONG -152.5 -132.3 -152.7 -174.1 -15C05 -119.4 -153.3 -191.9 -133.4
AS. LAT 57o9 56.1 42.3 53.0 72.7 48.0 26o2 4403 86.3
AS.LONG -154.2 -12804 -150.8 -177.6 -160.8 -110.3 -149.3 -194.1 -192.1
AS. LAT 60.5 60.5 4500 53.4 7409 52.8 28.8 43.0 83.5
AS.LONG -156.3 -126.3 -149.9 -18C00 -171.9 -103.9 -14607 -195.0 -24609
AS. LAT 6202 6306 4700 53.6 75.7
AS.LONG -158.2 -12501 -149.3 -181.7 -18106
AS. LAT 63.4 6509 48.5 53.8 75.9
AS.LONG -160.0 -12405 -199.1 -18209 -189.3
AS. LA7 64.3 6706 49.7 53.8 75.8
AS.LONG -161.6 -124.1 -14809 -18308 -195.3
AS. LAI 65.0 69.0 5G.6 53.9 75o5
AS.LONG -16300 -1240C -148.8 -184.5 -19908
AS. LAT 66.8 73.4 5306 53.9 7400
AS.LONG -168.1 -124.5 -148.9 -18608 -212.2
AS. LA1 67.8 76.4 55.7 53.8 72.5
AS.LONG -17203 -126.3 -14903 -188.3 -218.7
AS. LAT 68.1 77.7 56.6 5308 71.7
AS.LONG -17402 -127.7 -149.5 -189.0 -221.1
AS. LAT 6803 78.4 57.0 53.8 7103
AS.LONG -175.3 -128.7 -149.7 -189.3 -222.2
AS. LAT 68.5 79.4 57.7 5307 7C06
AS.LONG -176.9 -130.5 -15000 -18908 -223.7
5603 30.9 42.C 80.2
-9901 -144.9 -19504 -25700
58.8 3206 4104 77.6
-95.3 -143.6 -195.7 -259.8
60.8 33.9 4C09 75.5
-9202 -14206 -195.8 -260.8
62.4 35.0 40.5 73.9
-8905 -14108 -19509 -26102
6702 38.6 3905 6809
-80ol -13905 -195.9 -260.8
7004 41.2 3808 65.5
-72.1 -13801 -195.8 -259.8
7107 42.4 38.6 6400
-68.1 -13704 -195.8 -25902
72.4 4300 3805 63.2
-65.7 -137.1 -195.8 -258.9
7304 43.9 3803 62.1
-62.1 -136.7 -195.7 -25804
-36-
CHACALTAYAmEOLIVIA
GEOGRAPHIC LATITLDE = -16.31
RIGIDITY
(IN BY) VERTICAL 16N 16E
0.90 AS. LAT X R X R X R
AS.LONG X R X P X R
1.50 AS. LAT X R X R X R
AS.LONG X R ) P X R
2.5C AS. LAT X R X R X R
AS.LONG X R X R X R
3.50 AS. LAT X R X R X R
AS.LONG X R X P X R
4.50 AS. LAT X R X R X R
AS.LONG X R X P X R
5.50 AS. LAT X R X R X R
AS.LONG X R X R X R
6.50 AS. LAT X R X R X R
AS.LONG X R X R X R
7.50 AS. LAT X R X P X R
AS.LONG X R X R X R
8.50 AS. LA1 X R X R X R
AS.LONG X P X R X R
9.50 AS. LAT X R X R X R
AS.LONG X R X R X R
ll.OC AS. LAT X R _ R X R
AS.LONG X R X R X R
13.CC AS. LAT X R X R X R
AS.LONG X R X P X R
15*OO AS. LAT 1502 Q.6 X R
AS.LONG 73.1 85.3 X R
17.00 AS. LA! 9.6 Q.C 15.7
AS.LONG 41.8 48.4 8903
19.00 AS. LAT 4.4 705 1303
AS.LONG 24.9 29.1 56.9
25.OG AS. LAT -4o5 4.3 2.9
AS.LONG -1.5 -C.4 19.7
35.00 AS. LAT -IC04 2.C -4.9
AS.LONG -21.7 -21.9 -3.4
45.00 AS. LAT -12.8 1.1 -8.4
ASoLGNG -32.2 -32.7 -14.8
SSoGC AS. LAT -14.0 G.6 -1003
AS.LONG -38.8 -39.4 -21.7
_5.00 AS. LAT -1407 C.3 -1104
AS.LONG -43.4 -43.9 -26.4
75.00 AS. LAT -15.1 C.I -12.2
AS.LONG -46.7 -47.2 -29.8
E5.OO AS. LAT -15.4 C.C -12.7
AS.LONG -49.2 -49.7 -32.4
qSoOC AS. LAI -15.6 C.C -13ol
AS.LONG -51.2 -51.7 -34.4
15G.00 AS. LAT -16.0 -C.1 -14.2
AS.LONG -57.4 -57.8 -4C.7
25C.G0 AS. LAT -16.2 -C.2 -14.8
AS.LONG -61.7 -61.9 -45.0
35C.00 AS. LAT -16.2 -0.2 -15.0
AS.LONG -63.5 -63.7 -46.9
450.00 AS. LA1 -16.3 -C.2 -15.1
AS.LONG -64.5 -64.7 -47.9
75C.00 AS. LAT -16°3 -C.3 -15.3
AS.LONG -66oO -66.1 -49o3
GEOGRAPHIC LCNGIT_CE = -68.15
165 16k 32N 32E
x R _( R x R x R
X R X R X R X R
X R X P X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R 15.3 X R X R
X R 75.6 x R x R
2C.9 7.7 3.6 X R
74.6 35.9 128.8 X R
11.4 1.2 5.1 X R
43.4 16.4 66.0 X R
2.8 -3.1 7.7 5.2
27.5 3.6 41.6 136.5
-11.9 -IC.3 11.7 12.0
3.0 -1';.2 7.2 49.1
-21.9 -14.4 13.9 2.2
--16.6 -36.3 -16.9 1_.4
-26.1 -15.6 14.7 -204
-27.6 -4e.7 -29.0 4.0
-26.2 -16.4 15.C -5.1
-34.7 -55.2 -36.4 -3.6
-29.4 -16.6 IS.2 -6.7
-39.7 -59.6 -41.5 -6.7
-3C.2 -16.7 15.6 -7.9
-43.4 -E3.1 -45.1 -12.4
-3C.7 -16.6 15.6 -8.7
-46.2 -65.6 -47.9 -15.2
-31.0 -16.6 15.5 -9.3
-48.5 -67.6 -SC.C -17.3
-31.8 -16.6 1506 -1100
-55.6 -73.9 -56.8 -23.9
-32.2 -16.3 15.6 -12.1
-6C.5 -78.2 -61.6 -28.4
-32.2 -16.2 15.7 -12.5
-62.6 -8C.1 -63.4 -30.3
-32.3 -16.1 15.7 -12.e
-63.8 -E1.1 -64.5 -31.4
-32.3 -16.0 15.7 -13.1




























































































































VERTICAL 16h 16E 16S 16k 32_ 32E 32S 32W
X F X F X R X F X R X R X F X R X R
X F X F X R X F _ R X R X i X R X R
X F X 8 X F X R X F X F X R X F X F
X F X I_ X F X R X F X F X R X F X F
2.50 AS. LAT -1Co2 -8.8 -4.1 -8.9 -14.4 -4.4 6.2 -7.3 -17.2
AS.LONG 29.9 34.3 38.3 3C.5 23.5 35.5 47.4 31.4 2L.2
3.50 kS. LAI -25.9 -26.7 -26.1 -26.3 -25.3 -27.5 -24.9 -26.8 -25.2
AS.LCNG -6.9 -2.7 0.5 -7.9 -12.7 0.2 7.3 -8.5 -14.9
4.50 AS. LAT -25.6 -24.2 -24.9 -25.0 -25.6 -19.8 -23.4 -24.3 -25°0
AS.LONG -25.3 -27.C -23.8 -26.0 -27.7 -28.6 -22.C -26.9 -31.9
5.5C AS. LAT -21.0 -23.5 -24.8 -20.1 -17.7 -25.4 -26.9 -19.5 -16.7
AS.LONG -32.9 -29.6 -29.2 -36.6 -35.8 -30.1 -27.1 -40.0 -36.8
6.5C AS. LAT -13.5 -13.2 -18.0 -15.9 -9.4 -17.5 -23.5 -18.3 -5.2
AS.LONG -4l.C -37.C -35.8 -43°2 -45.1 -31.9 -3C.2 -45.1 -47.1
7.50 AS. LJ! -9.6 -6.3 -11.6 -12.7 -7.3 -5.6 -15.2 -15.7 -3.2
AS.LONG -47.0 -45.C -42.5 -47.4 -SI.C -39.6 -36.9 -47.5 -54.6
8.50 AS. LAI -8.4 -5.1 -8.5 -IC.0 -7.6 -0.5 -9.1 -11.4 -5.2
AS.LONG -5C.4 -5C.3 -47.7 -50.0 -53.2 -47.6 -43.7 -49.7 -57.0
9.50 AS. LIT -7.8 -6.3 -7.7 -7.3 -7.3 -1.3 -6.8 -6.7 -6.2
AS.LONG -51.9 -52.6 -51.0 -51.9 -53.3 -52.6 -49.1 -52.0 -56.2
ll.OC AS. tat -6.4 -7.9 -7.8 -3.4 -4.8 -5.7 -7.6 -C.6 -4.0
AS.LONG -52.3 -52.2 -53.2 -54.C -52.1 -54.1 -53.9 -55.8 -53.2
|3.CC AS. LIT -2.9 -7.1 -7.5 1.2 1.2 -9.2 -10.5 5.C 3.3
AS.LONG -52.C -49.4 -53.5 -56.3 -5C.7 -50.3 -55.5 -6C.8 -50.0
15.00 AS. LAl 1.3 -3.6 -6.1 5.2 8.0 -8.6 -12.3 8.2 12.0
AS.LONG -51.6 -46.7 -52.9 -58.6 -5C.3 -65.2 -54.6 -65.2 -48.6
17.00 AS. LA1 5.7 C.q -3.8 8.5 14.3 -5.4 -12.7 lC.C 2C.2
AS.LONG -51.7 -44.7 -52.1 -60.3 -50.8 -40.8 -53.0 -68.8 -48.8
19.00 AS. LAT 9.7 5.6 -1.3 11.1 19.7 -I.I -12.1 11.0 27.3
AS.LONG -52.1 -43.3 -51.6 -62.1 -52.C -37.5 -51.4 -71.8 -50.2
25.00 AS. LAI 19.1 18.1 6.0 16.4 31.2 12.5 -7.5 11.7 41.8
kS.LONG -54.5 -42.1 -50.9 -66.6 -57.5 -31.6 -47.8 -77.5 -58.6
35.00 AS. LA7 28.C 31.6 14.8 2C.6 4C.2 29.5 C.5 11.4 51.4
AS.LONG -59.2 -44.1 -51.7 -71.9 -67.7 -28.6 -45.2 -82.2 -76.4
45.00 AS. LAT 32.6 39.3 2C.2 22.5 43.7 4C.2 6.5 ll.O 53.3
kS.LONG -63.4 -47.5 -53.1 -75.3 -75.8 -28.7 -44.4 -84.4 -90.7
55.00 AS. LA7 35.3 44.1 23.7 23.6 45.C 47.2 10.7 10.7 52.7
AS.LONG -66.8 -5C.9 -54.5 -77.7 -81.8 -29.9 -44.3 -65.7 -IGO.I
65.00 kS. LAI 36.9 47.2 26.2 24.2 45.5 52.1 13.8 1C.5 51.5
AS.LONG -69.4 -54.C -55.7 -79.6 -86.2 -31.6 -44.4 -86.6 -106.3
T5oCC AS. LA7 38.0 49.3 28.0 24.6 45.6 55.7 16.1 IC.4 50.3
AS.LONG -71.5 -56.7 -56.7 -8Go7 -89.5 -33.4 -44.6 -87.2 -110.5
85.CC kS. LAT 38.7 50.8 29.3 24.8 45.5 58.4 17.9 10.3 49.2
AS.LONG -73.1 -59.1 -57.6 -81.6 -92.0 -35.3 -44.8 -87.6 -113.5
95.CC AS. LAT 39.3 51.9 30.4 25.0 45.4 60.5 19.3 1C.2 48.2
kS.LONG -74.5 -61.1 -58.3 -82.4 -93.9 -37.1 -45.1 -87.9 -115.7
150.00 /iS. LA! 40.6 55.C 33.5 25.5 44.5 66.5 23.9 1C.l 44.6
kSoLONG -79.1 -68.6 -61.1 -84.9 -$9.9 -45.7 -46.1 -89.0 -121.7
250o0C kS. LA7 41.3 56.5 35.5 25.7 43.4 70.1 27.C 10oC 41.8
AS.LONG -82.4 -74.6 -63.3 -86.7 -1C3.8 -55.3 -67.1 -89.7 -125.0
350.00 AS. LA7 41.5 56.9 36.4 25.8 42.9 71.3 28.4 9.9 4C.5
AS.LONG -83.9 -77.4 -64.3 -87.5 -IC5.4 -60.6 -47.7 -9C.0 -126.3
45C.00 AS. LA7 41.6 57.2 36.8 25.8 42.6 71.9 29.1 9.9 39.8
kS.LONG -84.7 -79.C -64.9 -87.9 -1C6.2 -63.8 -48.C -9C.1 -127.0
750.00 AS. LAT 41.7 57.4 37.4 25.8 42.1 72.6 30.2 '9.9 38.7
AS.LONG -85.9 -81.2 -65.8 -88.5 -IC7.4 -68.8 -48.5 -90.3 -127.9
-38-
CHURCHILL,CANADA
GEOGRAPHIC LATITUDE = 58.75 CEDGRAPHIC LONGITUDE = -96.09
RIG1CI1_
IlN Bql VERTICAL 16N 16E 16S 16_ 32_ 32E 32S 32W
C.gO AS. LAT -11.7 -11.2 -12.1 -12.1 -10.8 -11.5 -13.6 -11.9 -ll.l
aS.LONG -6203 -61.5 -61.4 -62.3 -63.1 -62.5 -61._ -63.5 -62.1
1.50 AS. EAT 1.2 2.2 0.7 0.6 2.1 -0.5 -2.1 0.0 4.4
AS.LONG -65.0 -68.1 -68.0 -69.1 -69.Q -66.7 -6705 -7D.5 -69.0
2.50 AS. EaT 11.4 IC.4 10.3 12.6 12.4 12.7 11.3 13.2 11.8
AS.LONG -7108 -71.6 -72.7 -73.0 -71.3 -72.5 -72.8 -73.C -72.5
3.50 AS. La[ 17.5 15.9 15.7 19.0 19.0 16.6 16.2 20.3 18.4
aS.LONG -73.0 -72.C -74.2 -74.6 -71.9 -7306 -7504 -75.3 -72.1
4.50 AS. LA7 22.6 24.4 21.9 21.3 23.6 25.8 19.4 19.4 26.8
AS.LONG -74.6 -7304 -73.0 -75.1 -76.1 -69.2 -70.6 -76.5 -77°6
5.50 AS° LAT 24.5 22.6 22.8 2606 26.0 22.8 23.0 28.2 25.6
AS.LONG -74.1 -73.1 -76.1 -76.0 -72.3 -74.4 -77.6 -76.6 -72°2
6.50 AS. LAT 28.0 26.7 2303 28.3 32.4 23.2 19.2 25.2 35.0
AS.LONG -?3.6 -6q.C -74.C -78.5 -72.9 -66.8 -76.0 -82.9 -70°3
T.SO AS. LAT 30°9 32.4 26.7 28.6 34.9 3101 21.5 26.9 39.7
aS.LONG -74.6 -69.6 -72.2 -78.6 -76.7 -63.6 -71.3 -83.2 -76.6
8.5C AS. LA1 32.3 35.C 30.4 29.7 34.5 37.C 26.9 27.0 38.3
AS.LGNG -75.7 -72.9 -72.8 -7706 -78.6 -67.1 -69.8 -8C.3 -81.5
9.5C aS. LA] 33.0 34.9 32.7 31.7 33.7 3803 31.5 29.6 35.7
AS.LONG -76.2 -75.5 -74.6 -76.6 -78.C -72.4 -71.7 -77.6 -61.3
ll.CC AS. LA7 33.8 3303 33.8 35.0 33.9 35.2 34.2 35.3 34.2
AS.LONG -76.0 --76.C -77.4 -76.3 -75.0 -76.2 --77.2 -76.4 -76.5
13.00 IS. LAT 35.2 31.9 33.3 38.9 36.8 30.5 32.6 41.7 36.9
AS.LONG -74.1 -73.1 -79.1 -77.5 -70.7 -73.7 -82.6 -7905 -6608
15.0C AS. LAT 37.1 32.2 32.5 41.5 40.8 28.2 29.2 45.3 42.1
AS.LONG -73.5 -69.1 -79.0 -79.8 -67.7 -68.C -84ol -85.4 -62.8
IT.CO AS. LaT 3901 33.7 32.1 _ 43.2 45.0 28.1 26.2 46.4 46.0
AS.LONG -72.6 -65.3 -76.1 -82.2 -66.1 -62.C -83.3 -91o6 -59.0
19.CC AS. LAT 41.0 35.8 32.1 44.1 48.8 29.3 Z4.1 4600 53.6
AS.LONG -72.0 -62.1 -76.8 -84.4 -65.8 -56.6 -81.6 -96.6 -57.1
25.CC AS. LAT 45.7 42.5 33.6 45.0 57.1 35.5 21.8 42.2 66.4
AS.LONG -72.C -55.9 -73.3 -89.3 -69.4 -44.5 -75.3 -104.8 -60.9
35.00 AS. LAT 50.5 51.1 36.9 44.8 63.4 45.5 23.0 36.8 75.5
AS.LONG -74.2 --52.0 -69.8 -93.3 -81o0 -33.2 -67.7 -107.9 -91.0
45000 AS. LAI 53.1 56.6 39.5 44.4 65.3 52.6 25.3 3307 74.9
AS.LONG -76.7 -51.5 -68.2 -95.1 -91.6 -270C -63.3 -107.9 -121.1
55.00 AS. LAT 54.6 60.2 41.5 44.1 65.5 57.6 27.3 31.9 72.0
aS.LONG -78.9 -52.3 -67.4 -96.1 -_9.2 -23.1 -60.5 -107.4 -135.2
*5.CC AS. LAT 55.5 62.E 43.0 43.9 65.3 61.2 2Q.C 30.8 69.3
AS.LONG -80.7 -53.5 -66.9 -96.6 -|04.4 -20.4 -58.6 -106.9 -141.6
75.00 AS. La3 56.2 64.6 44.1 43.7 64.8 64.0 30.3 30.1 67.2
AS.LONG -82.1 -55.0 -66.7 -9700 -1C8.1 -18.4 -57.3 -1C6.4 -144.9
85.0D AS. LAT 56.6 66.C 45.0 43.6 64.4 66.1 31.4 29.6 65.4
aS.LONG --83.3 --56.4 -66.6 -97.3 -110.8 -16.9 -56.3 -IC5.9 -146.6
95.00 AS. LAT 57.0 67.1 45.7 43.5 64.0 67.9 32.4 29.2 64.0
AS.LONG -64.3 -57.7 -66.6 -97.5 -112.8 -15.7 -55.6 -lO5.6 -147.9
ISO.OC AS. LAT 57.8 7001 48.0 43.3 62.3 73.4 35.5 28.2 59.5
AS.LONG -87.6 -63.6 -66.7 -98.1 -118.3 -11.7 -53.4 -104.3 -150.2
250.00 AS. LAT 58.3 72.C 49.7 43.1 80.9
AS.LONG -QC.I -69.4 -67.C -98.4 -121.4
350.00 AS. LAT 58.4 72.6 50.4 43.1 6C.3
AS.LONG -91.2 -72.4 -67.3 -98.6 -122.6
4500DC AS. LA1 58.5 73.0 50.8 43.1 59.9
aS.LONG -91.6 -74.2 -67.4 -98.6 -123.2
750.CC AS. LA7 58.6 73.4 51.3 43.0 59.4
AS.LONG -92.7 -76.8 -67.7 -98.7 -124.C
77.2 37.8 27.6 56.4
-8.8 -52.0 -103°3 -15C.6
78.9 38.8 27.5 55.1
-7.5 -51o5 -IC208 -15C.9
79.9 39.4 27.4 54.3
-6.8 -51.2 -IC2.6 -150.9
81.2 40.2 27.3 53.3
-5.4 -50.9 -102.2 -150.9
-39-
CLIPAXwL.S.A*
GECGRAP_IC LATITLCE = 39.37 GEOGRAPHIC LONGITUDE "-IC6.[8
IZIGIDIlV
(l_ 8V) _ERTICAL IE_ 16E I6S lGk 32_ 32E 325 32W
0.98 AS. LAI X R _ R X R X R X R X R X R X R X R
AS.LCNG X R X P X R X R X R X R X I_ X R X R
1.50 AS. LAT X R X R X R X R X R X R X R X R X R
AS,LONG X R X R X R X R X R X R X R X R X R
2.50 AS. LAT X R X R X R X R X R X R X R X R X F
AS.LONG X R X I_ X R X R X R X R X R X R X F
3.50 AS. LAT [7.6 21.7 26.1 22.3 3.8 29.7 X R 27.3 -6.3
AS.LONG 47.4 55.C ICO.I 53.2 29.4 88.4 X R 66.7 19.3
4.50 AS. LAT -19.[ -[9.5 -[3.4 -2C.4 -24.2 -22.5 -10.7 -21.7 -27.6
AS.LONG 2.6 -C.8 7.0 C.6 -3.1 -9.4 9.4 -2.6 -9.2
5.50 AS. LAT -3I.C -31.8 -28.9 -3C.6 -3C.4 -3|.3 -22.8 -3C.6 -29.7
AS.LONG -21.9 -[6.l -9.9 -24.9 -3[.6 -[3.9 -O.7 -26.7 -37.2
6.50 AS. LAT -27,7 -27.3 -30.2 -29.8 -26.9 -3[.3 o31.9 -32.0 -21.2
AS.LOnG -42,7 -39.9 -32.4 -42.2 -5C.7 -32.[ -18.7 -6Co7 -56.7
7.50 AS. LAT -24.£ -21.5 -25.8 -27.6 -23.5 -2C.3 -28.C -2£.8 -20.6
AS.LONG -53.9 -54.C -67.3 -52.5 -5£.8 -69.5 -38.2 -5C.9 -65.6
8.50 AS. LA| -26.3 -2C.9 -23.£ -25.3 -23.8 -]5.5 -23.6 -25.6 -21.9
AS.LONG -59.8 -6[.2 -55.7 -58.9 -63°9 -60.6 -50.3 -58.6 -68.8
9.50 AS. LAT -24.0 -22.5 -23.9 -22.9 -23.1 -16.7 -22.4 -21.1 -21°8
AS.LONG -63.0 -64.3 -60.4 -63.3 -65.7 -66.2 -57.5 -64.1 -69.6
ll.O0 AS. LAT -22.4 -24.2 -24.6 -lg.O -19.6 -21.5 -24.3 -15o3 -17o7
AS.LONG -65.5 -65.3 -63.9 -67.7 -67.1 -68.3 -62.6 -7C.6 -69.0
13o00 AS. LAT -18.1 -22°5 -24.[ -13.7 -12.2 -24.7 -27.6 -9.6 -8.2
AS.LONG -67.2 -64.6 -65.7 -7[.6 -67.9 -65.7 -64.6 -76.5 -68.3
lSoO0 AS. LAT -12.7 -[7.8 -21.8 -8.8 -4.2 -23.l -29.1 -5.9 I°7
AS.LONG -68.2 -63.6 -66.6 -74.5 -68°7 -62.3 -64.3 -81o1 -68.3
17.80 AS. LA7 -7.2 -12.l -18.5 -4.6 2.9 -18°7 -28.8 -3.3 10.7
AS.LONG -69.C -62.7 -67o0 -76.7 -69.9 -59.3 -63°9 -86.6 -69.3
19.00 kS. LA7 -2.3 -6.3 -14.9 -l.I 9.1 -[3.1 -27.2 -1.5 18.2
AS.LONG -6£.9 -62.[ -67.3 -78.7 -71.3 -56.9 -63°6 -17.6 -71.0
25.00 AS. LAT 9.l 8.3 -5.0 6.3 22.[ 3.0 -20°0 1.5 33.5
AS.LONG -72.6 -6[.8 -68.1 -83.6 -76.4 -52.5 -63.0 -93.2 -78.6
35.C0 AS. LAT 2C.C 23.6 6.0 12.8 32.8 21.9 -9ol 3.7 44.5
AS.LONG -77.4 -63.9 -69.8 -88.9 -85.4 -5C.2 -62.6 -98.6 -93.6
65.00 AS. LAT 25.8 32.3 12.7 16.l 37.5 33.4 -1.6 6.8 67°9
AS.LONG -81.4 -67.C -71.6 -£2.6 -_2.6 -50.5 -62°8 -101.3 -1C5°5
55.QC AS. LAT 29.3 37.6 17.1 18.0 39.8 40.9 3.4 5.4 48.5
ASoLCNG -86.6 -7C.1 -73.2 -£5.2 -98.2 -51.7 -63.2 -1C3.1 -114°2
65.00 AS. LAT 31.4 41.2 2C.1 1£°2 4C.9 46.[ 7oC 5.8 48°3
AS.LONG -87.2 -72.£ -74.5 -97.l -lC2.4 -53.2 -63°6 -1C4.6 -12Co3
75.00 AS. LAT 32.9 43.7 22.2 2C.0 41.6 49.9 9.8 6ol 67.7
AS.LONG -89.3 -75.3 -75.7 -98.6 -lC5.6 -54.9 -64.1 -[C5.3 -124.7
85.0C AS. LAT 34.0 65.5 23.9 2C.5 6l.q 52.8 11.9 6.3 47.0
AS,LONG -91.0 -77.4 -76.6 -99.7 -108.1 -56.5 -64.5 -1C6°1 -127.9
£5.00 AS. LAT 34.8 46.9 25.l 21.0 42.0 55.0 13o6 6°5 66.4
AS.LONG -92.3 -79.2 -77.4 -[C0.7 -110.1 -58°C -64.8 -106.6 -130.4
150.00 AS. LAT 36.9 5C.7 29.C 22.1 42.1 61.6 18.8 6°9 43.8
AS.LONG -97.C -86.C -80o3 -1C3o7 -116.4 -65.0 -66.2 -[08.4 -137.5
25C.00 AS. LAT 38.l 52.8 31.4 22.8 41.6 65.7 22.4 7.2 41.5
AS.LONG -1C0.5 -9[.6 -82.7 -1C5.8 -12C.8 -72.6 -67.5 -1C9.7 -14L.8
350.00 AS. LAT 38.5 53.6 32.5 23.0 41o3 67°2 23.9 7.4 4C.4
AS.LONG -1C2.1 -94.2 -83.8 -[06.8 -122.6 -76.8 -68.2 -11C.2 -143.5
450.00 AS. LAT 38.7 53.9 33.0 23.2 41.1 68.C 24.8 To6 39.8
AS.LONG -IC3.C -95.7 -84.6 -[07o3 -[23.6 -79.4 -68.5 -llC.5 -144.4
750.00 AS. LAT 3£.C 54.¢ 33.8 23.3 4G.8 69.0 26°0 7.5 38.9

































GEOGRAPHIC LATITUDE = 64.85 GEOGRAPPTC LONCITUOE =-147.84
VERTICAL 16h 161 165 l_k 32N 321 325 32N
iS. LiT -32.C -31.7 -31.2 -32.0 -32.5 -31.4 -31.1 -32.1 -32.0
IS.LONG -74.2 -76.5 -73.C -75.5 -76.9 -75.7 -65.7 -76.C -82.7
AS. LIT -21.5 -19.7 -21.4 -21.1 -2C.E -23.8 -24.1 -21.2 -17.4
AS.LONG -116.6 -116.8 -115.5 -116.8 -118.C -114.C -112.2 -116.7 -12C.3
AS. LiT -5.0 -6.E -7.6 -3.9 -2.E -3.C -6.8 -2.5 -3.1
AS.LONG -128.] -12E.C -128.1 -129.6 -126.3 -129.6 -128.8 -13C.8 -129.1
aS. LIT 4.2 2.C 1.1 5.7 7.C 3.5 C.8 7.4 7.3
AS.LONG -131.3 -130.9 -132.0 -133.3 -131.C -133.2 -133.3 -134.9 -131.1
iS. LA7 12.3 14.3 11.6 11.7 13.6 15.4 9.1 1C.7 16.8
IS.LONG -134.6 -133.6 -133.0 -134.5 -136.C -129.1 -13C.1 -134.6 -137.7
iS. LiT 14.4 12.0 11.6 17.0 17.1 13.1 11.4 19.5 17.9
AS.LONG -134.0 -133.8 -135.7 -135.8 -132.7 -135.9 -137.2 -137.3 -132.5
AS. LiT 19.9 17.6 14.0 20.2 25.2 13.2 8.5 20.5 28.q
kS.LONG -132.8 -129.2 -132.9 -136.9 -132.6 -128.e -134.8 -141.0 -13C.9
AS. LiT 24.7 25.6 19.8 22.5 29.2 22.8 13.3 20.4 34.3
AS.LONG -134.0 -129.6 -131.7 -137.3 -136.1 -124.5 -13Co6 -14C.6 -136.6
AS. LiT 27.0 29.5 24.6 24.8 29.6 30.8 20o3 22.5 33.7
AS.LONG -136.0 -133.3 -133.1 -137.2 -138.5 -127.2 -129.9 -138.6 -141.0
iS. LAT 27.9 29.8 27.1 27.1 29.1 33.4 25.5 26.C 31.6
IS.LONG -137.2 -136.6 -135.6 -137.0 -138.7 -132.9 -132.4 -137.C -141.3
aS. LiT 28.3 27.E 27.7 30.3 29.4 30.7 28.0 31.B 30.6
AS.LONG -137.4 -138.2 -138.7 -137.0 -136.4 -138.3 -138.1 -136.6 -137.3
AS. LIT 29.4 25.9 26.7 33.9 32.1 25.1 25.7 37.9 33.5
AS.LONG -136.0 -135.8 -140.1 -137.6 -132.1 -137.6 -143.1 -139.1 -129.9
iS. LiT 31.3 26.C 25.8 36.7 36.2 22.1 22.0 41.5 38.8
AS.LONG -134.0 -131.8 -139.4 -136.4 -128.3 -132.8 -144o3 -143.2 -123.4
AS. LiT 33.6 27.5 25.7 38.9 4Co5 21.7 19.1 43.3 44.6
AS.LONG -132.2 -127.6 -137.9 -139.5 -125.5 -127.0 -143.3 -147.6 -118.4
AS. LiT 35.9 29.7 26.1 40.5 44.6 22.7 17.2 43.8 5Co2
AS.LONG -13C.7 -123.9 -136.2 -14C.6 -123.8 -121.5 -141.5 -151.3 -114.8
AS. LiT 42.1 37.C 28.9 43.7 54.2 29.1 15.9 42.8 63.6
AS.LONG -128.3 -115.7 -131.8 -143.5 -122.6 -108.3 -135.4 -158.6 -110.6
AS. LiT 49.C 46.6 34.0 46.2 63.3
IS.LONG -127.7 -108.5 -127.3 -147.1 -127.8
1$. LiT 53.1 52.9 37.7 47.4 67.6
AS.LONG -128.8 -105.2 -125.1 -149.5 -135.8
AS. LiT 55.6 57.2 4C.5 48.0 69.7
IS.LONG -13C.3 -103.6 -123.8 -151.1 -143.7
AS. LiT 57.4 6C.2 42.5 48.4 7C.7
AS.LONG -131o7 -102.9 -123.1 -152.2 -150.4
AS. LIT 58.6 62.5 44.0 48.7 71.1
AS.LONG -133.0 -102.6 -122.6 -153.1 -155.8
AS. LiT 54.5 64.2 45.2 48.9 71.2
AS.LONG -134.2 -102.5 -122.4 -153.8 -160.C
AS. LiT 60.2 65.6 46.2 49.1 71.2
AS.LONG -135.2 -102.6 -122.2 -154.3 -163.4
AS. LiT 62.2 69.9 49.2 49.4 70.5
AS.LONG -139.0 -IC_.C -121.9 -156.0 -173.6
AS. LAT 63.4 T2.8 51.4 49.7 69.5
AS.LONG -142.2 -IC6.3 -122.0 -157.3 -179.9
AS. LAT 63.8 74oC 52.3 49.8 69.C
AS.LONG -143.7 -107.9 -122.1 -157.8 -182.3
AS. LAT 64.1 74.7 52.9 49.8 68.7
AS.LONG -144.6 -108.9 -122.2 -158.1 -183.6
iS. LAT 64.4 75.6 53.6 49.9 68.2
AS.LONG -145.8 -11C.6 -122.4 -158.5 -I65.3
39.3 18.6 4C.2 76.4
-94.6 -127.9 -163.1 -121.3
46.4 21.8 36.5 81.1
-86.4 -123.3 -164.6 -153.7
51.4 24.5 37.5 8C.6
-80.8 -120.4 -165.1 -185.5
54.9 26.7 36.8 78.6
-76.7 -118.4 -165.3 -201.4
57.6 28.4 36.4 76.6
-73.5 -117.0 -165.4 -208.9
59.7 29.7 36.1 74.9
-70.9 -115.9 -165.5 -212.9
61.3 30.8 35.8 73.4
-68.8 -115.1 -165.5 -215.2
66.5 34.5 35.2 68.8
-61.4 -112.5 -165.4 -219.5
70.I 37.3 34.9 65.5
-55.2 -110.9 -1_5.2 -220.8
71.7 38.5 34.7 64.1
-52.1 -110.3 -165.2 -221.0
72.5 39.2 34.7 63.3
-50.2 -IC9.9 -165.1 -221.1
73.7 40.1 34.6 62.2
-47.4 -109.4 -165.1 -221.2
-61-
CALLAS,_.S-A-
GEOGRAPHIC LATITUDE = 32.78 GEOGRAPHIC LCNGITUCE = -96.80
R1GIOIT¥
|IN Or) _ERTICAL 16h 16E
0.90 AS. LAT X R X R X R
AS.LONG X R X A X R
l. SC AS. LA1 X R X R X R
AS.L_NG X R X R X R
2.50 AS. LAT X R X R X R
AS.LONG X R X R X R
3.50 AS. LAT X R X R X F
AS.LONG X R X P X F
4.50 AS. LAT X R X R -12.3
AS.LONG X R X R 692.8
165 16k 32h
X R X R X R
X R X R X R
X R X R X R
X R X R X R
X R X R X R
X R X R X R
X F X R X R
X F X R X R
X R -17.I 11.2










X R 15.7 31.4
• X R 489.3 95.8
5.50 AS. LAT -1.4 3.8 20.6 C.3 -13.3 18.1 -8.7 4.9 -19.6
AS.LONG 35.3 42.9 59.4 33.9 20.9 51.1 153.3 35.6 11.5
6.50 AS. LAT -21.0 -21.7 -15.8 -19.9 -24.1 -21.7 -4.8 -18.3 -25.2
AS.LONG 3.4 3.9 16.3 6.9 -7.5 14.8 33.9 11.2 -17.7
7.50 AS. LAT -26.2 -24.6 -23.3 -27.0 -28.3 -23.2 -20.3 -27.5 -28.8
AS.LENG -12.1 -16.3 -6.7 -8.6 -19.6 -15.0 5.3 -6.1 -28.4
8.50 AS. LAT -29.5 -27.5 -26.6 -29.9 -31.3 -23.C -23.7 -29.8 -31.8
AS.LONG -20.2 -24.6 -15.4 -19.3 -26.C -29.3 -10.5 -20.2 -32.9
9.50 AS. LAT -31.4 -30.6 -29.4 -30.5 -32.1 -26.1 -26.2 -28.9 -32.2
AS.LONG -25.7 -27.8 -21.2 -27.6 -30.9 -34.7 -18.3 -31.0 -36.6
|1.00 AS. LAT -31.6 -33.1 -32.2 -28.7 -29.4 -31.4 -30.2 -25.6 -278
AS.LONG -32.3 -30.4 -26.5 -37.1 -37.5 -35.1 -22.8 -62.6 -415
13.C0 AS. LA1 -27.6 -31.6 -32.7 -24.0 -21.6 -36.2 -34.2 -21.0 -17.2
AS.LONG -39.3 -34.1 -32.3 -45.8 -44.C -33.4 -25.2 -52.3 -46.6
15.00 AS. LA7 -21.6 -26.3 -30.3 -18.7 -12.9 -31.7 -35.8 -17.3 -6.2
AS.LONG -44.2 -37.4 -37.1 -51.7 -48.6 -33.4 -27.7 -59.0 -50.3
17.00 AS. LAT -15.5 -19.7 -26.5 -14.0 -5.C -26.3 -35.4 -14.4 3.2
AS.LONG -47.7 -39.9 -4Co8 -56.0 -51.9 -36.0 -30.6 -63.9 -53.6
IS.O0 AS. LAT -9.9 -13.1 -22.3 -1C.0 1.5 -19.9 -33.6 -12.2 11.0
AS.LONG -5C.5 -41.7 -43.6 -59.4 -54.9 -34.5 -33.4 -67.7 -57.0
25.00 AS. LAT 2.6 2.9 -11.0 -1.5 15.1 -1.6 -25.2 -7.8 26.3
AS.LONG -56.7 -45.8 -49.0 -66.7 -62.9 -35.6 -39.4 -75.3 -67.3
35.00 AS. LkT 14ol 19.C 1.1 5.7 26oC 18.6 -13.1 -6.6 36.8
AS.LONG -64.0 -51o5 -54.6 -74.2 -73.6 -37.9 -64.1 -82.3 -82.9
45.00 AS. LA] 20.0 27.8 8.1 9.3 30.6 30.6 -5.1 -2.8 39.9
AS.LONG -69.3 -56.5 -58.0 -79.0 -81.5 -40.8 -66.8 -86.2 -96.3
55.00 AS. LA1 23.6 33.1 12.5 11.3 32.8 38.2 0.1 -1.9 40.6
AS.LONG -73.3 -6C.7 -6C.6 -82.2 -87.2 -63.8 -48.7 -88.7 -102.3
65.00 AS. LA7 25.6 36.5 15.5 12.6 33.9 43.3 3.8 -1.3 60.6
AS.LONG -76.3 -66.2 -62.7 -86.6 -91.6 -66.7 -50.2 -90.5 -107.9
75.00 AS. LAT 27.0 38.9 17.6 13.6 36.5 67.C 6.6 -C.9 39.9
AS.LONG -78.7 -67.1 -66.6 -86.3 -96.6 -69.3 -51.3 -91-8 -111.9
85.00 AS. LAT 28oC 40.5 19.2 14.0 34.8 69.7 8.7 -0.6 39.4
AS.LONG -80.6 -65.5 -65.7 -87.7 -97.1 -51.8 -52.3 -92.8 -115.0
95.00 AS. LAT 28.7 61.8 20.4 16.4 36.9 51.8 10.6 -C.6 38.9
AS.LONG -82.1 -71.6 -66.8 -88.8 -99.1 -54.C -53.0 -93.6 -117.3
150.00 AS. LAT 30.7 65.2 26.1 15.6 36.9 57.7 15.5 C.l 36.6
AS.LONG -87.2 -78.8 -70.6 -92.6 -105.3 -63.L -15.7 -96.1 -126.2
250.00 AS. LA1 31.7 46.9 26.4 16.2 36.5 61.1 18.9 C.5 34.5
AS.LONG -gc.g -84.5 -73.6 -94.9 -IO9.6 -71.6 -57.9 -97.8 -128.6
C.6 33.5
350.00 AS. LAT 32.1 67.5 27.3 16.6 36.2 62.2 20.3
AS.LONG -92.6 -87.1 -76.9 -96.0 -111.4 -75.9 -58.9 -98.6 -13C.6
650.00 AS. LA! 32.3 47.8 27.8 16.5 34.C 62.8 21.1 0.7 33.0
AS.LONG -93.5 -88.5 -75.7 -96.6 -112.6 -78.6 -59.5 -99.0 -131.6
750.00 AS. LAT 32.5 48.2 28.5 16.7 33.7 63.5 22.2 C.8 32.1




(IN B¥I VER11CAL 16N
Co90 AS. LA7 X R X R
AS.LONG X R X R
1.50 AS. LAT -6.2 -5.!
AS.LCNG 45.7 45.4
2.50 AS. LAT -22.1 -23.6
AS.LONG -5.6 -2.2
3.50 AS. LA7 -15.9 -17.7
AS.LONG -21.5 -L8.4
4.50 AS. LAT -11.2 -9.6
AS.LONG -30.8 -31.4
5.50 AS. LA3 -6.6 -9.1
AS.LONG -32.7 -30.1
6.50 AS. LAT 0.4 C.2
AS.LONG -36.5 -32.1
7.58 AS. LA7 3.9 6.7
AS.LONG -4C.5 -37.5
8.50 AS. LAT 5.0 8.1
AS.LONG -42.9 -4Z.C
9.50 AS. LiT 5.4 6.9
AS.LONG -43.8 -64.C
II.00 AS. La7 6.6 5.1
AS.LCNG -43.5 -43.3
13.00 AS. LA| 9.6 5.3
AS.LONG -42.5 -39.9
15.CO AS. LAT 13.3 7.9
AS.LONG -41.8 -36.6
17.CC AS. LAT 17.1 11.8
AS.LONG -41.6 -34.1
19.00 AS. LAT 20.6 15.9
AS.LONG -41.8 -32.4
25.00 AS. LA| 28.7 27.C
AS.LONG -44.1 -30.4
35.00 AS. LA7 36.2 39.3
AS.LONG -49.0 -31.9
45.0C AS. LaT 40.O 46.4
AS.LONG -53.4 -35.2
55.00 AS. LAT 62.1 50.8
AS.LONG -56.9 -38.8
65.00 AS. LAT 43.3 53.6
AS.LCNG -59.6 -42.2
75.00 AS. LAT 64.1 55.5
AS.LONG -61.7 -45.2
85.00 AS. LAT 44.6 56.8
AS.LONG -63.6 -47.8
95.00 AS. LAI 45.0 57.8
AS.LCNG -66.8 -SO.1
150.00 AS. LA1 45.8 60.3
AS.LONG -69.3 -5e.4
250.00 AS. LAT 46.1 61.4
AS.LONG -72.6 -65.C
350.00 AS. LAT 46.1 61.8
AS.LONG -74.0 -68.1
450.00 AS. LAT 46.1 61.9
AS.LONG -74.7 -69.8
750.00 AS. LAT 46.1 62.C
AS.LONG -75.8 -72,2
OEEP RIVEEtC_NADA
46*10 GEOGRAPHIC LONGITUCE = -77.50
168 16S 16W 32N 328
X R X F )IF X R X I_
X R X F X F x R X _
-2.6 -7.2 -8.4 -8.1 -2.3
48.8 43.3 43.2 44.3 48.3
-23.6 -22.6 -21.1 -24.0 -24.5
-1.3 -7.0 -8.5 -2.9 1.6
-18.9 -16.0 -13.5 -20.1 -21.4
-18.5 -24.0 -23.6 -18.4 -16.8
-1C.8 -IC.8 -IC.8 -5.4 -10.1
-3C.0 -31.0 -32.3 -30.C -28.0
-IC.O -4.7 -3.5 -10.9 -12.3
-32.O -36.2 -33.2 -31.2 -32.5
-4.3 -1.2 4.8 -4.1 -9.9
-33.4 -4C.0 -38.9 -27.8 -30.8
1.4 C.9 6.8 6.9 -2.4
-36.8 -42.1 -44.C -31.6 -32.6
4.6 3.1 6.1 12.C 3.6
-40.4 -43.1 -45.7 -38.3 -36.8
5.7 5.6 5.7 11.4 6.3
-43.0 -43.B -45.1 -43.1 -41.2
5.8 9.4 7.5 7.C 6.2
-44.8 -45.0 -43.C -44.5 -45.8
5.9 13.9 12.6 3.C 3.6
-44.9 -46.7 -4C.5 -4C.4 -47.7
6.9 17.6 18.B 2.8 1.6
-44.1 -48.8 -39.4 -35.C -46.9
8.4 20.4 24.6 5.1 0.5
-43.1 -50.8 -3S.6 -30.1 -45.2
10.3 22.5 29.7 8.7 0.5
-42.3 -52.8 -4C.6 -26.3 -43.3
16.1 26.4 40.4 20.7 3.2
-41.2 -57.7 -46.5 -19.2 -38.9
23.2 28.9 48.2 36.3 9.3
-41.4 -63.2 -58.2 -14.8 -35.4
27.7 29.9 50.7 46.4 14.2
-42.5 -66.5 -67.5 -13.9 -33.9
3C.7 3C.2 51.3 53.1 17.7
-43.7 -68.6 -74.2 -14.5 -33.4
32.8 3C.4 51.3 57.8 20.4
-44.7 -7C.2 -78.8 -15.8 -33.2
36.3 3C.5 51oC 61.2 22.4
-45.7 -71.3 -82.2 -17.3 -33.2
35.4 3C.5 5C.6 63.8 23.9
-46.5 -72.1 -84.7 -19.1 -33.2
36.3 3C.5 5C.2 65.9 25.2
-47.1 -72.8 -86.6 -2C.9 -33.3
39.0 30.5 48.6 71.8 29.2
-49.6 -74.8 -92.3 -30.1 -33.9
4C.7 3C.4 47.1 75.2 32.1
-51.7 -76.3 -_5.7 -41.7 -34.7
41.4 3C.3 46.4 76.4 33.3
-52.6 -76.8 °97.1 -48.5 -35.1
61.8 3C.2 46.C 76.9 34.0
-53.2 -77.2 -97.8 -52.9 -35.3
42.3 3C.2 65.4 77.5 34.9
-54.0 -77.6 -98.8 -59.5 -35.7
32S 32_
X F X R


























































(IN 8_) VERTICAL 16N
C.90 AS, LA? X R X R
AS.LONG X R X R
1.50 AS. LAT X R X R
AS.LONG X R X P
2.50 AS. LAT X R _ R
AS,LONG x R X P
3.5D AS. LAT 5.0 8.2
AS.LONG 32.2 37.7
6.5G AS, LAT -23.6 -23.6
AS.LONG -3.6 -6.7
5.50 AS. LAT -31.3 -32.5
AS.LONG -25.9 -2C.5
6.50 AS. LAT -26.7 -26.3
AS.LOhG -66.8 -41.8
7.50 AS. LAY -23.5 -20.G
AS.LONG -55.2 -56.9
8.50 AS. LAT -22.6 -19.3
AS.LONG -6C.7 -61.9
9.50 AS. LAT -22.3 -2C.8
AS.LONG -63.7 -66.9
11.00 AS. LA7 -2C.7 -22.6
AS.LCNG -65.8 -65.8
13.00 AS. LAT -16.5 -2C.8
AS.LONG -67.1 -66.7
15.00 AS. LAT -11.2 -16.3
AS.LONG -67.9 -63.3
17.0C AS, LAT -5.9 -IC.7
AS.LONG -68.5 -62.2
19.OC AS. LAT -l.1 -5.1
AS.LONG -69.2 -61.6
25.00 AS. LA! IC.I 9.2
AS.LONG -71.8 -6C.8
35.00 AS. LAT 2C,8 24.3
AS.LONG -76.5 -62.9
65.00 AS. LAT 26,5 32.9
AS.LONG -8C.6 -65.9
55.DO AS. LAT 29.9 38.2
AS.LCNG -83.6 -68.9
65.00 AS. LAT 32.0 41.8
AS.LONG -86.2 -71.7
75.00 AS. LAT 33.5 66.2
AS.LCNG -88.2 -76.1
85.00 AS. LAT 34.5 66.C
AS.LONG -89.9 -76.2
95.00 AS. LAT 35.3 67.6
AS.LONG -91.3 -78.C
150.00 AS. LAI 37.6 51.2
AS.LCNG -95.9 -86.8
250.00 AS. LAI 36.5 53.2
AS.LONG -99.6 -9C.4
350.00 AS. LAT 38.9 54.C
AS.LONG -1CC.9 -93.C
65D.00 AS. LAI 39.1 56.6
AS.LONG -I01.8 -94.6
750.00 AS. LA1 39.6 54.8
AS.LONG -1C3.1 -96.7
CENVERIU.S.A.
= 39.75 GEOGRAPHIC LONGITUDE =-ID5.OC
16E 16S 16k 32N
X R X R X R X R
X R X R X R X R
X R X F X R X R
X R X F X R X R
X R X R X R X F
X R X R X R X F
22.0 8.9 -5.8 22.3
55.0 34.4 19.8 69.1
-19.2 -26.4 -27.4 -24.7
C.5 -5.2 -8.7 -16.7
-30.7 -3C.8 -29.9 -32.7
-16.8 -29.0 -34.7 -18.7
-29.7 -28.9 -23.6 -30.5
-35.2 -44.7 -52.2 -36.5
-24.7 -26.3 -21.9 -19.0
-68.9 -54.0 -60.8 -50.2
-22.4 -23.8 -22.0 -13.9
-56.9 -59.9 -64.6 -60.7
-22.2 -21.3 -21.6 -15.C
-61.4 -63.8 -66.2 -66.5
-22.9 -17.3 -18.C -19.7
-66.7 -67.9 -67.1 -68.5
-22.4 -12.1 -10.7 -23.0
-66.2 -71.5 -67.5 -65.9
-20.2 -7.3 -2.9 -21.5
-66.7 -74.1 -68.1 -62.2
-17.0 -3.2 6.1 -17.2
-66.9 -76.3 -69.1 -58.9
-13.6 C.I 1C.1 -11.9
-67.0 -78.1 -7C.6 -56.3
-4.0 7.3 23.C 3.9
-67.5 -82.7 -75.5 -51.5
6.8 13.6 33.6 22.6
-69.0 -88.1 -86.6 -49.C
13.4 16.8 38.2 34.C
-7C.7 -91.7 -91.7 -69.2
17.7 18.6 4C.6 41.5
-72.2 -96.3 -97.2 -50.3
20.6 19.7 41.5 46.6
-73.5 -96.1 -101.6 -51.8
22.8 2C.5 62.1 5C.6
-74.6 -97.6 -106.6 -53.6
24.4 21.1 42.6 53.3
-75.5 -98.7 -IC7.1 -55.C
25.6 21.5 62.5 55.5
-76.3 -99.6 -1C9.1 -56.5
29.4 22.6 42.5 62.1
-79.1 -lC2.6 -115.5 -63.5
31.9 23.2 42.C 66.1
-81.5 -1C6.7 -119.8 -71.2
32.9 23.6 61.7 67.6
-82.5 -IC5.6 -121.6 -75.4
33.4 23.5 41.6 68.6
-83.2 -IC6.1 -122.5 -78.C
34.2 23.7 41.1 69.6
-84.1 -IC6.8 -123.9 -82.1
32E 32S 32k
x R X R X R
X R X R X R
X F X F X R
X F X F X R
X R X F X R





















































GEOGRAPHIC LATITUDE = -66.67 GEOGRAPHIC LONG i_TUCE = |46.02
RIGIDITY
(IN BY) VERTICAL 16_ 16E 16S 16k 32_ 32E 32S 32W
0.90 AS. LAT -4602 -4506 -45.9 -66.7 -66.6 -46o8 -45.C -45.5 -47.5
AS.LONG 173.1 17209 174.0 173.3 172.3 171.6 172.3 174.7 17307
1.50 AS. LAT -5008 -51o3 -50.0 -50.3 -51.6 -50.C -5007 -51.5 -5008
AS.LONG 171.0 169.8 170.3 172.1 171.6 171.2 172.6 170.8 16908
2.50 iS. LAT -54.8 -5601 -54.8 -55.5 -5609 -52.2 -52.7 -57.3 -56.6
AS.LONG 168.6 168.8 170.C 168.6 167.6 165.9 17303 17109 163.7
3.50 AS. LAT -57.2 -57.4 -5700 -56.9 -57.6 -5505 -57oC -58.8 -57.2
AS.LONG 16609 166.g 166.7 167.0 167.2 167.3 170o5 166.6 163.7
4.50 AS. LAT -58.7 -56.6 -56.8 -60.8 -60.5 -5503 -53.3 -81.4 -63.7
AS.LONG 165.7 162.7 169.8 169.0 161.1 !57.C 17102 176.0 157.9
5.50 AS. LRT -60.0 -6C07 -5905 -59.3 -60.5 -59.7 -60.0 -60.3 -60.1
AS.LONG 164.4 16307 163.6 165.1 165.5 165.2 16509 16307 163.3
6.50 AS. LAT -6C09 -61.0 -57.1 -60.3 -66.7 -62.6 -54.q -5804 -_6.9
AS.LONG 163.4 156.C 163.2 170.6 163.7 151.6 16007 1760C 167.5
7o50 AS. LAT -61.6 -59.C -57.6 -6308 -65.6 -57.5 -52.9 -63.5 -69.8
AS.LONG 162.6 15504 167.6 171.0 15602 147.5 168.5 180o9 152.3
8.50 AS. LAI -6203 -58.8 -60.1 -65.7 -64.1 -5503 -56.0 -68.3 -66.8
AS.LONG 161.9 158.5 169.3 166.1 153.5 152.9 174.6 17600 14307
9.50 AS. LAT -62.9 -6C.3 -62.6 -65.5 -63.2 -56.6 -60.3 -69.1 -64.0
AS.LONG 161.1 161.0 167.4 161.3 156.8 158.7 175.C 165.0 145.7
11.00 AS. LAT -63.7 -63.5 -63.6 -63.9 -63.7 -61.5 -63.e -65.7 -6304
AS.LONG 160.0 160.8 161.3 159.3 158.q 162=C 16602 157.8 I5402
13.00 AS. LA1 -64.5 -66.3 -62.2 -62.5 -66.6 -67.3 -61.6 -61.4 -67.1
AS.LONG 158.6 154.4 155.6 162.3 162.5 154.1 154.2 16205 164.5
15.00 AS. LiT -65.1 -66.8 -6000 -62.6 -70.C -68.5 -56.8 -5908 -72.7
AS.LONG 157.3 146.1 154.0 166.9 162.3 138.5 151.1 171.2 169.9
17.00 AS. LiT -65.5 -65.7 -58.2 -63.6 -72.8 -65.9 -5205 -60.0 -78.0
AS.LONG 156.0 139.8 155.1 171.2 158.4 12609 152.9 179.9 16802
19.00 AS. LAT -65.8 -64.1 -57.0 -65.0 -76.6 -6202 -49.4 -61.2 -82.2
AS.LONG 156.9 136.1 157.0 176.7 151.5 12105 156.3 187.8 154.1
25000 AS. LAT -66.5 -59.5 -55.8 -69.7 -75.5 -52.6 -65.1 -66.3 -80.1
AS.LONG 152.1 133.3 163.0 180.8 128.1 120.7 167.C 20609 79.4
35.00 AS. LAT -66.9 -55.3 -56.8 -75.4 -71.7 -43.9 -44.7 -73.4 -69.2
AS.LONG 149.1 135.6 169.8 181.8 111.6 127.6 17903 23004 71.8
65.00 AS. LAT -67.0 -53.4 -58.3 -78.7 -6805 -60o| -46.1 -77.7 -62.9
AS.LONG 167.2 13802 173.6 176.9 107.9 132.7 186.7 250.3 75.3
55.00 AS. LAT -67.0 -52.5 -59.6 -80.6 -66.3 -38.2 -6706 -80.1 -58.9
AS.LONG 14509 16C.2 175.9 169.3 IC7.1 136.5 191.6 269.1 78.6
65.00 AS. LAT -67.0 -520C -60.6 -81.7 -64.8 -37.2 -4809 -81.3 -5603
AS.LONG 145.0 141.6 177.3 160.9 1C7.1 139.3 194.9 286.5 81.1
75.00 AS. LAT -67.0 -51.7 -61.4 -82.2 -63.6 -36.5 -50.0 -81.9 -56.4
AS.LONG 146.3 162.8 178.4 152.9 107.3 141.4 197.4 301.7 83.1
85.00 AS. LR7 -67.0 -51.5 -62.1 -82.5 -6208 -36.2 -5009 -82.0 -53.0
AS.LONG 14308 163.6 179.1 146.0 107.6 143.0 199.4 -45.9 84.7
95.00 AS. LAT -6700 -51.4 -62.6 -8205 -62.1 -35.9 -51.7 -81.8 -51.9
AS.LONG 143.4 164.3 179.6 16002 1C8.0 166.2 2CG.q -36.0 86.0
|5O.O0 AS. LAT -66.9 -51.2 -64.6 -82.1 -60.1 -35.5 -54.3 -8C.5 -48.7
IS.LONG 142.1 166o5 181.C 12207 109.2 148.2 205.6 -8.6 qG.l
250.00 AS. LAT -66.8 -51.2 -6507 -81.2 -58.E -35.6 -56.3 -79.0 -66.7
ASoLCNG 141.3 148.C 181.7 113.1 lie.6 151.0 208.9 5.9 93.0
350.00 AS. LAT -66.7 -51.3 -66.3 -8C.7 -58.3 -3505 -57.2 -78.2 -45.9
AS.LONG 140.9 148.6 181.9 ICq.7 11C.9 152.2 210.3 11.3 94.3
450.00 AS. LAT -66.7 -51.3 -66.7 -8C.6 -5800 -35.6 -57°7 -77.8 -45.4
AS.LONG 140.7 149.C 18109 ICe.l 111.2 152.9 211.0 14.0 95.0
750.00 AS. LAT -66.7 -51.3 -67.1 -8C.0 -57.6 -35.7 -58.4 -77.1 -44.8
AS.LONG 140.4 149.5 182.0 1C6.0 111.6 153.8 212.1 17.6 96.0
-/+5-
DURHaMtL.S.A-







VERT|CAL 16h 16E 16S 16k 32h 32E 325 32H
X F X F X F X F X R X F X R X R X R
X F X F X F X F X _ X F X R X R X R
X R 11.3 -14.5 X R 7.3 3.C -11.3 X R -1.6
X R 825.1 (J61.g X R 230.C 260.5 252.8 X R 322.1
2.50 AS. LAT -16.8 -16.7 -15.3 -17.0 -17.g -14.g -12.1 -17.1 -19.2
AS.LONG 31.4 35.7 37.6 31.4 26.6 39.9 45.1 31.2 26.1
3.50 AS. LAT -IQ.3 -20.4 -20.? -2C.0 -17.8 -22.8 -22.3 -20.7 -17.8
AS.LONG 4.4 8.8 10.0 2.6 0.5 12.7 15.7 1.1 O.O
4.50 AS. LAT -17.7 -16.6 -17.3 -16.8 -17.7 -12.0 -15.9 -16.0 -16.6
AS.LONG -8.2 -S.C -7.2 -_.3 -1C.1 -IC.I -6.2 -IC.5 -14.2
5.50 AS. LAT -12.2 -15.C -15.9 -11.0 -9.2 -17.7 -18.8 -IC.2 -9.0
AS.LONG -13.7 -9.8 -10.9 -17.9 -15.6 -9.4 -9.3 -21.7 -15.9
6.50 AS. LAT -S.2 -4.9 -9.3 -7.4 -1.2 -9.3 -14.4 -9.7 2.6
AS.LING -20.7 -16.2 -16.1 -23.5 -24.2 -10.4 -11.3 -26.0 -25.5
7.50 AS. LAT -2.3 0.8 -4.0 -5.2 C.0 1.8 -6.7 -8.0 4.2
AS.LONG -25.9 -23.6 -21.8 -26.7 -29.8 -17.8 -16.Q -27.4 -33.3
8.50 AS. LAT -1.7 1.2 -L.6 -3.0 -1.C 5.8 -1.6 -4.2 1.6
AS.LONG -28.5 -28.2 -26.1 -28.5 -31.4 -25.4 -22.8 -28.6 -35.5
9.50 AS. LaT -1.4 -C.3 -1.0 -C.5 -1.1 4.3 0.0 0.2 -0.1
AS.LONG -29.4 -29.7 -28.7 -29.8 -30.9 -29.8 -27.5 -30.4 -34.2
11.00 AS. LAI C.O -2.C -1.0 3.3 1.1 -C.4 -0.9 6.4 1.4
AS.LONG -2ca* 3 -28.6 -30.3 -31.6 -29.2 -30.2 -31.4 -34.0 -30.8
13.00 AS. LA1 3.7 -1.0 -0.4 8.3 7.1 -4.0 -3.4 12.2 8.4
AS.LONG -28.8 -25.5 -30.3 -34.0 -27.7 -25.6 -32.3 -39.2 -27.3
15.00 AS. LAT 8.1 2.4 1.2 12.4 14.C -3.4 -4.8 15.6 17.2
AS.LONG -28°8 -23.0 -29.7 -36.4 -27.6 -20.6 -31.2 -44.1 -26.|
17.00 AS. LiT 12.5 7.0 3.4 15.7 20.4 -0.2 -5.0 17.3 25.5
AS.LONG -29.2 -21.2 -29.2 -38.8 -28.5 -16.5 -29.6 -48.3 -26.5
19.00 AS. LAT 16.5 11.7 5.9 18.2 25.9 4.0 -4.3 18.0 32.8
AS.LONG -30.0 -20.2 -29.0 -41.0 -30.1 -13.5 -28.1 -51.7 -28.3
25.00 AS. LAT 25.5 24.1 12.9 22.8 37.2 17.7 O.C 17.9 47.3
AS.LONG -33.5 -19.9 -29.2 -46.7 -37.2 -8.6 -25.2 -58.3 -38.6
35.00 AS. LaT 33.7 37.3 20.9 25.9 45.3 34.7 7.2 16.3 55.9
AS.LONG -39.7 -23.2 -31.0 -53.0 -49.6 -6.3 -23.5 -63.4 -60.5
45.00 AS. LAT 37.6 44.6 25.8 27.1 47.8 45.4 12.6 15.1 56.2
AS.LONG -44.8 -27.7 -33.0 -56.9 -5cj.2 -7.C -23.3 -65.7 -76.8
55.00 AS. LkT 39.7 49.C 28.9 27.5 48.4 52.3 16.4 14.3 54.6
AS.LONG -48.7 -32.1 -34.9 -59.4 -65.9 -8.7 -23.5 -66.9 -86.6
65.00 AS. LAT 60.9 51.8 31.0 27.7 48.3 57.1 19.2 13.8 52.6
AS.LONG -51.7 -36.C -36.4 -61.2 -70.6 -11.0 -23.9 -67.7 -92.6
75.00 AS. LAT 41.7 53.6 32.5 27.8 47.9 60.6 21.3 13.3 50.9
AS.LONG -54.1 -39.3 -37.6 -62.5 -74.0 -13.5 -24.3 -68.2 -96.4
85.00 AS. LilT 42.1 54.9 33.7 27.8 47.5 63.2 22.9 13.0 49.4
AS.LONG -55.9 -42.2 -30.7 -63.5 -76.5 -16.0 -24.7 -68.6 -99.1
95.00 AS. LA] 42.5 55.8 34.6 27.8 47.1 65.1 24.2 12.8 48.2
AS.LONG -57.4 -44.7 -39.6 -64.3 -78.5 -18.5 -25.1 -68.9 -101.0
150.00 AS. LA1 43.1 58.C 37.2 27.7 45.4 70.7 28.2 12.1 43.8
AS.LONG -62.3 -53.3 -42.7 -66.8 -84.2 -30.2 -26.5 -69.7 -105.9
250.00 AS. LaT 43.3 58.9 38.8 27.5 43.9 73.5 31.1 11.6 40.6
AS.LONG -65.7 -60.1 -45.2 -68.5 -87.7 -43.2 -27.8 -70.3 -108.5
350.00 AS. LaT 43.3 59.1 39.4 27.4 43.1 74.3 32.2 11.5 39.2
AS. LONG -67.1 -63.1 -46.3 -69.2 -89.1 -50.2 -28.4 -70.5 -109.5
450.00 AS. LAT 43.3 59.1 39.8 27.3 42.7 74.7 32.9 11.4 38.4
AS.LONG -68.¢ -64.7 -47.0 -60.6 -8(_-8 -54.4 -28.8 -70.6 -llC.O
150.00 AS. LaT 43.2 59.2 40.2 27.2 42.1 75.C 33.8 11.2 37.2

































GEOGRAPHIC LATITUUE - -77.72 GEOGRAPHIC LONGITUDE t -41.12
VERIlCAL 164 16E 165 16k 32N 32E 325 32k
AS. LA1 -6.2 -703 3.1 -6.q -6.2 -8.O -6.7 -7.7 -8.6
AS.LONG 161.6 15808 190.7 164.4 13C01 151.0 281.7 160.4 135.7
AS. LA7 23.4 23.1 24.9 25.7 23.5 23.6 26.2 2204 24.1
AS.LONG 28.4 27.4 32.5 31.9 26.6 27.5 37.6 28.3 25.1
AS. LiT 4.3 5.5 7.1 7.2 1.9 6.8 11.4 IC.7 2.7
AS.LONG 1.4 O.2 306 4.3 C-4 -0.2 6.2 2.6 1.2
AS. LA1 -6.6 -6.3 -2.6 -2.9 -9.5 -5.3 2.5 106 -q.3
ASoLCNG -3.q -6.4 -204 -103 -4.4 -802 -1.2 -3.6 -3.5
AS. LA7 -9.6 -ll.C -8.7 -11.5 -11.1 -12.9 -9.1 -16.9 -14.4
AS.LONG -9.3 -8.9 -9.2 -10.2 -ICo4 -9.2 -8.7 -8.9 -13.1
AS. LAT -16o2 -18.8 -11.4 -11.6 -19.4 -20.2 -6.7 -9o4 -19.6
AS.LONG -6.5 -g.8 -7.2 -5.6 -5.8 -13.4 -8.6 -g.2 -5.7
AS. LA7 -24.9 -23.8 -19.6 -22.9 -29.6 -21.9 -13.1 -15.5 -33.1
AS.LONG -8.5 -12.8 -6.9 -3.4 -q.1 -16.1 -5.7 -1.2 -7.2
AS. LAT -28ol -25.5 -25.0 -30.3 -31.8 -2304 -21.1 -27.8 -37.1
AS.LONG -12.9 -14.8 -lO.l -8.1 -15.1 -16.0 -6.9 -O.4 -15.8
AS. LAT -27.8 -26.5 -26.5 -31.1 -30.1 -26.0 -25.4 -34.4 -34.4
AS.LONG -15.4 -15.3 -13.6 -13.8 -17.4 -150C -10.8 -6.Q -20.1
AS. LAT -2604 -27.7 -26ol -28.7 -2805 -29.3 -26.1 -34.1 -31.3
AS.LONG -15.6 -14.7 -15.6 -16.3 -16.4 -14o2 -14.8 -13.8 -19.1
AS. LaT -26.6 -3C04 -24.7 -25.1 -28.5 -34.4 -24.0 -28.4 -30.2
AS.LONG -13.4 -13.2 -15.9 -15.2 -12.C -14.C -18.2 -17.3 -13.2
AS. LAT -28.6 -3406 -24.2 -23.5 -32.1 -40.1 -20.5 -22.0 -33.8
AS.LONG -q.l -11.4 -13.8 -9.7 -5.2 -15.5 -18.4 -13.5 -3.7
AS. LAT -32.0 -38.7 -25.1 -24.9 -3703 -44.1 -18.5 -14.5 -39.9
AS.LONG -5.0 -10.4 -10.8 -3.5 C05 -18.1 -16.4 -6.6 4.6
AS. LAT -35.8 -42.4 -27.0 -27.7 -42.7 -46.8 -17.9 -19.9 -46.3
AS.LONG -1.7 -IC.l -7.9 2.1 5.1 -21.3 -13o7 C.6 11.8
AS. LAI -39.5 -45.5 -29.1 -31.0 -47.7 -48.5 -18.3 -21.6 -52.4
AS.LGRG 0.8 -10.4 -5.4 700 8.6 -24.5 -11.1 7.3 1707
AS. LAT -48.6 -52.C -3505 -4C.4 -59.7 -50.6 -21.6 -29.3 -66.9
AS.LONG 5.4 -13.C 0.0 IO.O 14.5 -32.2 -4o3 23.0 31.3
AS. LAT -58.2 -5703 -43.3 -51.6 -71.7 -50.6 -27.7 -4C.1 -81.5
AS.LONG 703 -18.9 4.6 28.8 15.0 -39.5 205 39.8 52.6
AS. LAT -63.7 -59.7 -48.3 -58.7 -7804 -50.O -32.3 -47.1 -87.3
AS.LONG 6.1 -24.1 6.5 35.3 7.4 -43.2 6.4 5C.6 -217.1
AS. LAT -6i.3 --6_.9 -51.7 -63.4 -62.O -49.; -35.6 -51.8 -83.3
AS.LOkG 3.9 -28.1 7.5 39.7 -8.0 -45.2 808 58.4 -159.0
AS. LAT -69.6 -61.6 -54.1 -E6.T -83.6 -48.9 -3800 -55.0 -79.6
AS.LONG 104 -31.2 7.8 43.1 -29.5 -46.6 10.5 64.5 -148.2
AS. LAT -71.2 -61.q -55.9 -69.1 -83.8 -48.6 -34.8 -57.4 -76.8
AS.LONG -1.1 -33.5 8.0 45.8 -50.3 -47.5 11.6 69.4 -143.3
AS. LA1 -72.4 -62.1 -57.3 -71.0 -83.3 -48.3 -41.3 -59.1 -74.7
AS.LONG -3.6 -35.4 8.0 4800 -65.3 -48.1 12.5 73.4 -140.4
AS. LAT -73.3 -_2.3 -58.4 -72.5 -82.6 -48.0 -42.5 -60.5 -73.0
AS.LC.qG -5.9 -36.8 7.9 44.9 -75.1 -48.6 13.1 76.8 -138.3
AS. LAT -7508 -6204 -61o8 -77.2 -7904 -47.3 -46.3 -64.5 -67.8
AS.LONG -15.6 -41.5 7.2 57.3 -9306 -50.C 15.1 88.8 -132.9
AS. LAT -76.9 -62.3 -64.1 -80.4 -76.7 -4608 -49.C -66.9 -64.2
AS.LONG -24.7 -44.8 601 64.8 -99.6 -5C09 16.3 98.8 -129.7
AS. LAT -77.3 -62.2 -65.1 -8108 -75.5 -46.5 -50.1 -67.8 -62.7
AS.LONG -29.1 -46.1 505 64.2 -ICI.2 -51.2 16o8 IC3.5 -128.4
ASo LAT -7704 -62.2 -65.7 -82.5 -74.9 -46.4 -SO.8 -68.3 -61.8
AS.LONG -31.7 -46.9 5.1 72.3 -IC2.C -51.4 1700 IC6.2 -127.7
AS. LAT -77.6 -62.1 -6605 -83.5 -73.9 -4602 -51.7 -68.9 -60.6
AS.LONG -35.4 -47.9 4.5 77.5 -IC2.8 -51.6 17.3 11C.3 -126.7
-47-
GOOSE8AYtCANADA
GEOGRAPHIC LATITIJOE = 53.33 GEOGRAPHIC LONGITUDE = -60.42
RIGI_ITY
(IN BV) VERT[CAL 16N 16E 165 16W 32N 32E 325 32W
0.90 AS. LAT -14.? -14.3 -13.9 -14.9 -15.6 -14.4 -13.C -15.1 -15.7
AS.LONG 48.3 49.6 51.2 47.0 47.6 52.2 50.8 45.5 42.3
1.50 AS. LAT -15.3 -15.1 -15.7 -14.5 -15.4 -13.9 -14.6 -16.2 -12.6
AS.LONG II.6 ll.l 12.6 IC.O lC.3 13.2 12.4 9.6 6.1
2.50 AS. LAT -3.1 -5.1 -5.6 -2.9 -1.6 -5.9 -7o7 -2.3 -3.4
AS.LONG -5.3 -3.C -3.8 -7.6 -6.C -4.8 -3.5 -9.5 -5.9
3.50 AS. LAT 4.2 l.q 1.0 4.8 6.4 -0.6 -1.6 5.6 5*2
AS.LONG -11.2 -8.6 -IC.l -14.2 -11.7 -9.7 -IC.2 -16.7 -11.3
4.50 AS. LAT 8.2 9.7 8.4 8.4 8.8 13.3 8°7 8.0 11.7
AS.LONG -16.7 -16.7 -15.8 -16.8 -18.3 -14.l -13.9 -17.1 -21.6
5.50 AS. LAI 12.2 q.l 8.8 14.3 14.4 7.3 6.6 16.3 13.8
AS.LONG -16.2 -14.G -16.6 -19.8 -15.9 -15.3 -17o7 -22°8 -16.0
6.50 AS. LAT 18.0 17.3 13.2 16.9 22.4 12.5 7.8 16.0 25.6
AS.LONG -18.7 -13.5 -16.3 -23.1 -20.2 -9.5 -14.7 -27.3 -19.1
7.50 AS. LAT 2Co7 23.1 17.9 17.9 26.0 22.7 14.0 15.3 28.9
AS.LONG -22.0 -18.1 -18.3 -26.4 -25.5 -11.4 -14.5 -26.9 -27.4
8.50 AS. LAT 21.1 24.C 20.5 19.2 22.5 27.5 19.3 17.3 26.1
AS.LONG -24.C -22.5 -21.C -24.6 -27.2 -17.8 -17.4 -25°5 -31.2
9.50 AS. LAT 21.1 22.4 21.3 21.2 21.5 26.6 21.8 20.9 23.2
AS.LONG -24.4 -24.3 -23.2 -24.5 -26.3 -22.9 -21.2 -24.9 -30.2
11.00 AS. LAT 21.8 2C.l 21.2 24.6 22.4 21.7 21.6 26.8 22.6
AS.LONG -23°5 -23.3 -24.7 -24.9 -23.3 -24°4 -25.5 -26.2 -25.5
13.00 AS. LAT 24.3 19.7 21.0 29.0 26.9 17.1 18.8 32.9 27.4
AS.LONG -21.9 -19.4 -24.5 -26.4 -19.9 -2C.1 -27.3 -30.7 -19.4
15.00 AS. LAT 27.7 21.8 21.6 32.6 32.6 16.2 16.4 36.1 34.7
AS.LONG -2C.9 -15.6 -23.5 -28.5 -18.1 -14.2 -26.4 -36.3 -15.6
17.00 AS. LAT 31.1 25.1 22.8 34.9 38.2 17.9 15.0 37.3 42.3
AS.LONG -2C.6 -12.6 -22.5 -3C.9 -17.9 -8.9 -26.6 -41.5 -14.2
19.00 AS. LAT 34.3 28.9 24.3 36.7 43.1 20.9 14.6 37.3 49.0
AS.LONG -20.8 -10.4 -21.6 -33.3 -18.9 -4°5 -22.7 -45.7 -14.7
25.00 AS. LAT 41.5 39.1 29.0 39.4 53.1 31.8 16.2 34.9 63.1
AS.LONG -23.3 -7.4 -2G.2 -39.3 -26.1 4.2 -18.0 -53.1 -25.7
35.00 AS. LAT 47.9 50.6 34.9 40.4 59.6 66.3 21.0 3C.9 69.6
AS.LONG -29.2 -8.3 -20.2 -45.5 -41.9 11.3 -13.8 -57.3 -60.0
45°00 AS° LA] 50.9 57.2 38.8 40.3 60.7 55.7 25.1 28.3 67.1
AS.LONG -34.5 -11.9 -21.2 -48.9 -54.1 14°4 -12.0 -58.5 -82.3
55oCC AS. LAT 52.4 61.3 41.3 4C.0 60.2 62.1 28.1 26.8 63.4
AS.LONG -38.5 -16.1 -22.3 -51.0 -62ol 15.7 -11.1 -58.9 -92.1
65.00 AS. LAT 53.1 63.8 43.0 39.8 59.3 66.6 30.4 25.7 60.6
AS.LONG -41.7 -2C.3 -23.3 -52.4 -67.2 16.C -10.6 -58.9 -96.8
75.00 AS. LAT 53.6 65.5 44.3 39.5 58.5 69.9 32.2 25.0 58.0
AS.LONG -64.1 -24.2 -24.3 -53.4 -70.6 15.7 -10.4 -58,9 -99.3
85.00 AS. LAT 53.8 66.6 45.3 39.3 57.6 72.5 33.6 24.5 56.0
AS.LONG -46.0 -27.7 -25.1 -54.1 -73.1 14.9 -10.3 -58.9 -100.8
95.00 AS. LA1 54.C 67.5 46.0 39.1 56.9 74.5 36.7 24.1 54.5
AS.LONG -47.5 -30.7 -25.8 -54.6 -74.9 13.9 -10.3 -58.8 -1C1.8
150.00 AS. LAT 56.1 69.3 48.2 38.5 54.4 80.6 38.3 22.9 49.5
AS.LONG -52.3 -41.9 -28.3 -56.3 -79.6 5.6 -10.5 -58.6 -103.9
250.00 AS. LAT 56.0 69.7 49.7 38.1 52.4 84.2 4Co9 22.2 66.0
AS.LONG -55.6 -50.7 -30.4 -57.3 -82.3 -14.2 -11.0 -58.3 -IC4.6
350.00 AS. LA; 53.8 69.7 50.3 37.9 51.6 85.2 42.C 21.9 44.6
AS.LONG -57.0 -54.5 -31.4 -57.8 -83.2 -31.6 -11.2 -58.2 -104.7
450.00 AS. LAT 53.7 69.7 5G.6 37.7 51.0 85.5 42.6 21.8 43.7
AS.LONG -57.8 -56.7 -32.0 -58.0 -83.7 -44.3 -11.4 -58.1 -104.7
750.00 AS. LAT 53.6 69.5 51.0 37.6 5C.3 85.5 43.5 21.6 42.6




(IN BY) VERTICAL 16h
O.QO AS. LA1 X R X R
AS.LONG X R X R
1050 AS. LAT X R X R
AS.LONG X R X R
2.50 AS. LAT X F X R
AS.LONG X F X R
3050 AS. LAT X R X R
AS.LONG X R X R
4.50 AS. LAT X R _ R
ASqLGNG X R X P
5.50 AS. LAI 0.0 -1.1
AS.LONG 148.5 152.2
6.50 AS. LAI -7.1 -703
AS.LONG 115.2 112.2
7.50 AS. LAT -8.9 -6.7
AS.LONG IC1.1 96.3
8.50 AS. LA7 -11.0 -g.C
AS.LONG 9306 89.7
9.50 AS. LA7 -12.2 -11.8
AS.LONG 88.4 86.7
11000 AS. LAT -11o5 -13.5
AS.LONG 82.3 83.6
13.00 AS. LA1 -6.8 -10.7
AS.LONG 76.4 7909
15.00 AS. LAT -0.6 -4.5
AS.LONG 72.3 77.3
17.00 AS. LAT S.* 2.6
AS.LONG 69.2 75.5
Ig.CO AS. LAT IO.9 9.4
AS.LONG 66.7 76.3
25.00 AS. LA7 23.1 25.6
AS.LONG 6C.5 71.1
35.00 AS. LAT 36.0 41.3
AS.LONG 52.3 6502
45.00 AS. LAT 39.3 4906
AS.LONG 45.8 58.9
55.00 AS. LAT 42.2 54.6
AS.LONG 40.8 52.9
65.00 AS. LAT 6309 57.3
AS.LONG 37.0 47.5
75.00 ASo LAT 4500 59.2
AS.LONG 33.9 62.8
85.00 AS. LAT 45.7 60.5
AS.LONG 31.5 38.8
95.00 AS. LAT 4602 61.3
AS.LONG 29.5 35.4
150000 AS. LAT 47.2 63.0
AS.LONG 2300 23.4
250000 AS. LAT 47.5 63.3
AS.LONG 18.3 14.4
350.00 AS. LAT 47.5 63.2
AS.LONG 16.3 10.6
450.00 AS. LAI 47.5 63.0
AS.LONG 15.2 8.5
750.00 AS. LAT 47.4 6208
AS.LONG 13.6 5.5
HAFELEKARIAUSTR|A
47.32 GEOGRAPHIC LCNG[TUCE -
16E 16S 16k 32N
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R XR X R X R
X F XR X R X R
X F X R X R X R
x R X R C.7 X R
X R X R 1277.3 X R
9.9 X R 5.8 -20.6
89C.4 X R 239.8 328.1
1304 4.0 -5.3 702
182.9 152.7 129.1 165.3
-5.7 -7.1 -8.C -10.3
128.9 12C.4 IO4.5 117.1
-7.0 -10.1 -10.5 -3.9
108.6 IC4.3 94.C 94.2
-8.6 -lhO -12.2 -3.8
99.1 94.2 87.6 84.0
-10.7 -IC.7 -11.7 -704
94.0 86.9 82.6 80.5
-13.2 -8.4 -7.4 -12.4
89.1 78.9 76.6 80.1
-13.6 -3.9 1.2 -13.8
84.C 71.5 71.1 80.3
-11.0 0.8 9.9 -9.8
79.9 66.3 67.C 79.8
-7.0 5.1 17.4 -3.2
76.7 62.4 63.5 79.7
-206 8.8 23.5 3.9
74.4 59.1 60.2 80.0
9.0 16.7 35.4 2208
69.9 51.8 50.6 81.2
21.6 23.3 43.8 42.7
65.1 43.9 36.9 81.2
28.9 26.5 46.5 54.3
61.4 38.7 26.9 79.3
33.4 28.2 47=_ 61.7
58.5 35.2 19.9 76.1
36.4 29.2 47.3 66.6
56.1 32.6 15.C 7201
38.5 2909 47.0 70.1
54.1 30.6 11.4 67.5
40.1 30.3 46.7 72.6
52.5 29.0 8.7 62.5
41.3 3006 46.4 74.5
51.0 27.8 6.6 57.4
44.8 31.4 44.8 78.6
46.1 23,8 0.3 30.7
46.9 31.7 43.4 78.9
42.1 21.0 -3.5 4.3
47.8 31.8 42.6 78.3
40.3 19.8 -5.2 -6.2
48.2 31.8 42.2 77.7
39.2 19.I -6.0 -11.5
4808 31.8 41.6 76.8













































































































































































































GEOGRAFHIG LATITUDE = 20.71 GEOGRAPHIC LONGITUDE =-156.26
VERTICAL 16N 16E 16S IAk 32N 32E 32S 32W
AS. LAT x R X R X R X R X R X R X '_ X R X R
AS.LONG X R X R X R X R X R X R X _ X R X R
AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X _ X R X R X R X R
AS. LA7 X P X R X R X R X R X R X R X R X R
AS.LONG X R X I_ X R X R X R X R X R X R X R
AS. LAT X R X _ X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
AS. LAI X R X R X R X R X R X R X R X R X R
AS*LONG X R X R X R X R X R X R X R X R X R
AS. LAT X R X I_ X B X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X B X R X R X R X R X R X R X R
AS. LA1 X R X R X R X R X R X R X R X R X R
AS.LONG X R _( R X R X R X R X R X R X R X R
AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG _ R X i_ X R X R X R X R X R X R X R
AS. LAT X R X R X R X R X R X R X R X R 1L.9
AS.LONG X R X R X R X R _ R X R X R X R II0.7
AS. LAT X R X R X R 8.1 -12.3 X R X R 12.2 -28.4
AS.LONG X R X i_ X R 113.5 -2._ X R X R _7.6 -38.3
AS. LAT -16.0 -1.9 X R -15.9 -27.8 X R X R -11.0 -23.7
AS.LONG -9.1 15.C X R -2C.4 -49.2 X R X R -23.1 -73.0
AS. LAT -27.4 -29.4 -6.6 -25.3 -23.1 -21.5 X R -22.8 -14.2
AS.LONG -44.D -28.4 4.6 -5C.6 -73.3 0.2 X R -5C.8 -9C.2
AS. LAT -25.5 -28.5 -24.6 -25.6 -16.4 -34.1 24.9 -26.4 -6.3
AS.LONG -64.9 -54.C -27.2 -6¢;.6 -87.L -33.8 61.7 -68.9 -10C.9
AS. LAT -12.8 -ll.C -23.5 -18.4 -1.7 -15.1 -27.6 -25o6 8.5
AS.LONG -Q3.4 -84.8 -71.7 -98.4 -IC8.5 -73.6 -36.3 -98.8 -12C.0
AS. LAT -C.1 6.(: -11.0 -IC.O 9.8 8.4 -21.9 -21.3 18.8
AS.LONG -111.8 -102.5 -95.7 -117.8 -125.6 -90.6 -74.6 -12C.O -137.9
AS. LAT 6.L 15.5 -3.7 -5.6 15.C 20.7 -14.4 -18.6 22.8
AS*LONG -121.3 -111.8 -106.1 -127.4 -135.3 -98.9 -88.5 -13D.3 -148.8
AS. LAT 9.7 2C.6 0.6 -3.0 17.7 27.9 -9.4 -16.9 24.5
AS.LONG -127.3 -IL7.9 -112.3 -133.3 -141.7 -104.7 -95.9 -136.5 -156.0
AS. LAT 12.0 23.8 3.5 -1.4 19.3 32.7 -5.9 -15.7 25.3
AS.LONG -131.5 -122.4 -116.4 -137.3 -146.3 -lOq.2 -IC0.6 -14C.7 -161.2
AS. LAT 13.5 26.1 5.6 -C.3 20.3 35.9 -3.4 -14.9 25.7
AS.LONG -134.6 -125.9 -119.5 -14D.3 -149.8 -112.8 -IC3.9 -143.7 -165.1
AS. LAT 14.6 27.7 7.1 D.4 21.C 38.3 -1.5 -14.4 25.9
AS.LONG -137.0 -128.6 -121.8 -142.5 -152.4 -115.7 -IC6.3 -146oD -168.1
AS. LAT 15.5 28.9 8.2 1.0 21.4 40.2 C.O -13.9 26.0
AS.LONG -139.C -13C.Q -123.7 -144.3 -154.5 -118.2 -IC8.3 -147.8 -17C.4
AS. LAT 17.8 32.2 II.6 2.7 22.6 45.3 4.3 -12.6 25.8
AS.LONG -145.1 -138.1 -129.5 -149.9 -161.3 -126.9 -114.2 -153.3 -177.9
AS. LAT 19.1 34.1 13.7 3.7 23.0 48.2 7.2 -11.7 25.2
AS.LONG -149.5 -143.5 -133.6 -153.7 -166.0 -133.8 -118.2 -157.1 -183.D
AS. LAT 19.6 34.8 14.5 4.1 23.1 49.3 8.3 -11.4 24.9
AS.LONG -151.4 -165.9 -135.4 -155.4 -168.1 -137.C -12C.C -1518.7 -185.2
AS. LAT 19.9 35.2 15.0 4.3 23.2 49.9 9.C -11.2 24.7
AS.LONG -152.5 -147.2 -136.4 -156.3 -169.2 -138.9 -12D.9 -159.6 -186.4
AS. LAT 2C.2 35.6 15.6 4.6 23.2 50.6 ft.9 -1C.9 24.4
AS.LONG -154.C -149.1 -137.8 -157.6 -ITC.e -141.5 -122.3 -16C.9 -188.2
-50-
GEOGflAPHICLATITUDE
RIGIDITY{IN EVI VERTICAL 16N
0.90 AS. LAT 31.1 31.8
AS.LONG IC_.3 1C5.2
1.50 AS. LA7 4¢.6 61.6
ASoLCNG ICI.7 102.5
2.50 AS. LAT 67.8 67.1
AS.LONG 99.6 101.0
3.50 AS. LA7 52.2 51.2
AS.LONG 98.6 101.2
6.50 AS. LAT 56.4 58.2
AS.LONG gT.? 99.O
5.50 AS. LA| 57.5 56.1
AS.LONG 96.8 ICC.3
6.50 AS. LAT 59.6 59.6
AS.LONG 98.6 107.1
7.50 AS. LAT 61.8 66.5
AS.LONG 98.4 IC6.5
8.50 AS. LA7 63.5 66.6
AS.LONG 96.9 IC0.6
9.50 AS. LAT 64.6 66.6
AS.LONG q5.3 q6.c
11.00 AS. LA7 65.3 64.6
AS.LONG q3.7 95.3
13.00 AS. LA7 65.9 63.3
AS.LONG 93.6 ICC.6
15.00 AS. LAT 66.7 63.6
AS.LONG 94.6 IC7.4
17.00 AS. LAT 67.6 66.4
AS.LONG 95.3 I16.C
19.00 AS. LAT 68.6 65.7
AS.LONG 96.1 120.0
25.00 AS. LAT 71.2 7C.1
AS.LONG 97.2 136.5
35.00 AS. LAT 74.3 75.8
AS.LONG 95.8 152.2
65.00 AS. LAI 76.2 79.3
AS.LONG 93.C 166.7
55.00 AS. LAT 77.6 81.5
AS.LONG 89.8 180.2
65.00 AS. LAT 78.1 82.8
AS.LONG _6.9 193.2
75.00 AS. LAT 78.6 83.6
AS.LONG 86.3 205.6
85°00 AS. LAT 79.0 86.1
AS.LONG 82.0 -163.2
95.00 AS. LA! 79.3 86.3
AS.LONG 8C.0 -133.2
150.00 AS. LAT 79.9 86.1
AS.LONG 72.8 -IOl.O
250.00 AS. LAT 80.2 83.2
AS.LONG 67.C -82.3
35©.00 AS. LA7 80.3 82.7
AS.LONG 64.6 -75.6
650.00 AS. LAT 80.3 82.3
AS.LONG 63.0 -72.3
750.00 AS. LAT 80.3 81.9
AS.LONG 60.9 -67.9
HEtSS [SLANO, U.S.S.R.
= 80.33 GEOGRJPHIC LONGITUDE = 57.80
16E 165 16k 32N 32E 325 32M
30.2 3C.6 31.2 30.3 30.9 3C.6 33.0
105.5 IC4.5 103.9 106.6 106.3 102.5 IC3.7
39.9 39.9 6C.7 39.9 37.1 38.5 62.6
103.6 ICI.7 1CC.9 105.6 1C1.7 99.6 99.6
66.9 68.6 49.4 68.6 68.7 49°6 69.2
98.3 97.3 1¢C.5 99.6 ICO.l 97.9 1C1.0
50.5 53.0 56.4 51.3 52.1 54.5 54.9
96.9 94.9 99.8 99.7 96.1 93.9 101.3
56.0 56.9 56.5 60.6 52.7 52.2 57.7
101*2 97.5 95.6 106.9 1C5.8 95.6 91.2
55.6 58.9 59.8 56.0 56o9 60.6 60.6
96.1 _2.1 99.6 99.6 92.7 9C.6 IO1.7
56.8 58.0 63.8 57.3 51.2 57.7 67.8
99.3 89.7 96.1 112.7 96.0 81.2 96.7
58.1 58.3 66.6 66.5 52.7 55.1 68.2
106.1 92.4 91.2 118.2 IC5=6 85.2 83.7
62.2 6C.6 64.2 69.5 58.3 56.5 65.6
103.8 94.8 9C.3 110.9 110.2 91.1 81.8
64.8 63.1 66.3 69.8 63.5 6C.2 64.3
99.4 95.1 92.2 99.8 107.5 96.6 86.3
65.3 66.3 65.6 66.2 66.3 66.2 65.6
91o7 91.7 96.3 95.1 96.5 920C 95.8
63.3 68.3 68.6 61.8 62.8 7C.1 69.7
87.6 83.9 ICC.8 102.3 83.6 76.9 1C7.1
61.3 66.6 72.0 59.8 58.0 69.2 75.1
88.5 76.9 IC2.8 112.8 82.9 61.6 115.7
60.1 67.7 75.1 59.6 56.3 66.1 80.3
91.3 72.5 1C2.1 122.9 86.5 53.6 121.2
59.5 66.8 77.7 59.7 51.8 62.9 85.0
96.5 7C.0 98.7 132.1 91.0 50.5 121.9
59.7 64.8 81.8 62.3 48.7 55°9 86.1
103.2 68.2 73.9 156.7 1C3.5 51.9 -26.3
62.0 63.6 80.8 66.1 68.8 50.9 76.0
112.8 69.4 35.6 181.6 117.3 58.0 -18.9
64.1 63.1 78.3 67.8 50.1 69.0 68.5
118.5 7C.8 23.8 -160.2 125.8 62.6 -13.3
65.0 63.1 76._ _8.6 51.5 68.2 65.2
122.3 71.9 19.8 -166.9 131.5 65.7 -9.5
67.0 63.2 75.1 68.9 52.6 67.9 62.9
125.0 72.6 18.2 -137.2 135.6 68*0 -6.8
68.1 63.3 76.1 6g.C 53.S 47.8 61.3
127.0 73.2 17.5 -129.8 138.7 69.7 -6.8
68.9 63.6 73.3 69.0 56.3 67.7 60.2
128.5 73.6 17.2 -126.1 161.1 71.0 -3.3
69.5 63.5 72.7 68.9 55.C 67.8 59.2
129.7 73.9 17.C -119.6 163.C 72.0 -2.1
71.7 66.0 70.8 68.3 57.1 48.0 56.5
133.6 76.8 17.0 -105.7 169.3 75.3 1.6
73.3 64.6 69.5 67.5 58.8 68.6 56.8
136.3 75.4 17.3 -96.3 153.8 77.5 6.2
74.0 66.5 69.C 67.1 59.5 48.6 56.1
137.5 75.7 17.5 -92.5 155.8 78.4 5.3
76.6 66.6 68.7 66.g 6C.0 68.7 53.7
138.2 75.8 17.6 -90.3 156.9 79.C 5.9
75.0 66.8 68=3 66.6 60.6 48.9 53.2






(IN E_I _ERllCaL I_N 166 16S
C.SO AS. LJl _ R _ _ _ R X R
J$oLC_G _ P _ F _ R X R
1.50 AS. LiT _ r _ R X r X m
J$.LCkG _ P _ F X R X R
2.5G AS. LiT _ P _ P J P X R
J$°LCK( _ P ) P _ R _ R
3.5C aS. La7 _ r _ P X P X F
AS.LChG _ R X P X P X F
4.5C AS. LJl -4o5 _ _ X R X R
aS.LChG _C_.C _ P X R X R
5.50 a_. Lal -1401 -14.E -C.3 -9.5
A$.LC_£ 1q1.3 2Cq. I 264°4 179.5
9.5C AS. LET 3o9 e.9 -2.2 5.C
aS.LCNG 149.2 144.C 157.5 144.6
7.50 aS. Lal IS.I 22.7 IC.C 14.8
AS.L(hG 121.C I_I._ 139.7 134.3
9.50 AS. LET 29.6 29.4 1q.6 24.7
aS.LGkG 117.3 1C4.7 126.3 126.6
S.SO AS. Lal _2.5 3C.1 26.9 22.1
a_oLCEG IC4.4 _1.6 Ilq.4 111.4
II.C© aS. L11 21.1 29.S 32.4 35.3
aS.lCkG E9.$ 77.9 IC6.4 1C2.C
13.00 aS. LET 24.C 2C.S 22.4 29.7
aS.LChG 7_.2 69.6 91.9 eT.C
15.00 aS. Lal 19.4 15.3 29.3 21.0
aS.LC_G t9.0 _q.9 82.0 78.9
17.00 AS. LA7 q._ 1C.7 23.3 12.8
A$.LCkG 94.2 5407 75.6 74.2
1_.00 aS. Lal 4.4 7.C 18.5 _.7
aS.LCNG 9C.7 5C.9 71.3 11.1
25.00 aS. Lal -9.9 -C.5 7.2 -9.4
aS.LCkG 52.5 43.4 63.Q 95.2
3_.00 iS. Lal -19.6 -9._ -3.8 -23.1
AS.L_NG 46.2 36.2 57.7 59.1
45.00 aS. LJ] -21.6 -1¢02 -q*9 -]0.3
a$.LCNG 41.4 32.C 54.0 54.1
55.00 aS. L_T -24.5 -12.1 -13.7 -34.7
AS.LCkG 38.0 2q.2 51.5 5C.5
65.00 t1. LJl -29.4 -13.4 -16.3 -27.6
aS.LCNG 35.5 27.2 49.7 47.7
75.00 aS. LaT -27.7 -14.2 *19.2 -35.6
aS.LCkG 33.9 25.7 46.2 45.3
15.00 a!. Ldl -29.7 -14._ -19.6 -41.I
a$.LCNG 32.1 24.5 47.1 43.4
SS.OO aS. Lal -2_.4 -15.4 -2C.7 -42.2
a_.LCN_ 3C._ 23._ 46.2 41.Q
15C.©0 AS. LA1 -31.5 -16.9 -24.0 -45.9
a_.lCkG 26.e 2C._ 43.1 36.4
250.00 AS. Lal -32.8 *17.6 -26.2 *_7.4
a$.LChG 23.e 19.4 40.8 22.1
350.00 aS. Lal -33.3 -19.0 -27.1 -49.1
a_.LCNG 22.5 17.5 3_.e 3C.2
450.00 AS. Lal -33.5 -19.2 -27.6 -49.5
d$.lCkG 21.8 11.C 3q.2 23.1
750.©C _S. l_7 -23.q -19.4 -29.2 -43.I
A_.LCNG 2C.e 16.3 39.3 27.5
1q.22
16k 32N 32E 323 32_
_ R X R X R 1_ R X R
X P X R X R }( R X P
X R X R X R X F X R
X R X R X R X F X R
_11_ X R X R X R X R
_ P X R X R ]l R X R
_( P X R X R )_ F X R
_ R X R X R X F X R
X R 1.3 X R X R 1.6
R 993.6 X R X R 304.3
-_.6 -15.2 X P -1.5 1.8
1_1_. 1 213.0 X R 173.1 141.6
12.C 14.2 -3.1q 12.6 lq.3
139.5 137.3 165.4 133.1 12q.5
;7.2 25.(; 5.3 1_:.6 22.3
121.E IIC.7 1_2.2 12_.C 113.2
23.2 27.q II.I 71.7 34.8
lCS.C q2.8 1_3.9 125.2 q5.3
22.2 26.7 I_.9 29.3 2(;.7
$C.7 60.5 128.9 123.6 91.9
24.7 23.7 24.7 36._ 19.2
1/'.q 91q.2 122.6 115.3 7C.4
12.5 19.9 32.2 36.8 4.2
67.C 57.e 113.C qq.7 62.1
4.1 16.4 s-4.9 2';.4 -e.4
91.C 51.C 1C2.9 9q.4 56.3
-3.0 13.6 34.0 2C.5 -14.4
56.5 46.1 _4.2 84.1 51.4
-E.7 II. p :'1.4 1_.I -2C.4
52.9 42.4 97.6 E1_3 46.q
-lq.9 7.7 22.C -9.7 -31.1
44.1 35.1 76.9 i7.2 35.3
-27.(; 4.2 IC.3 -2_,.6 -37.7
34.2 28.5 6q.7 13.4 21.3
-31.6 2.3 3.2 -24.6 -39.7
27.6 24.q 96.3 7C.3 12.1
-33.5 1.2 -1.4 -4C.e -4C.3
23.C 22.6 64.1 67.5 6.0
-34.5 C.4 -4.9 -45.C -4C.3
lq.6 21.C 62.6 _5.1 1.8
-35.2 C.C -7.C -49.1 -4C.I
17.1 1'9.9 61.5 *'3.0 -1.2
-3._.6 -C.4 -9.9 -5C.3 -3q.Q
15.1 19._; 60.6 61.2 -3.6
-35.q -0.7 -IC.2 -_2.1 -3q.7
13.5 16.1 5q.q 5q.5 -5.4
-36.6 -1.6 -14.6 -57.3 -31_.6
9.5 15.q 57.5 5s.3 -11.1
-36.7 -2.2 -17.9 -6C.5 -37.6
5.0 14.3 55.e 41.6 -14.8
-36.9 -2.5 -19.9 -61.6 -37.1
3.5 13.6 55.C 44.7 -16.3
-36.9 -2._ -lq.5 -92.5 -36.9
2.6 13.2 54.5 43.C -17.2
-36.7 -2.9 -20.5 -63.4 -36.4
1.4 12.7 53.q 4C.5 -19.3
-52-
_UANCAYO.PERU
GEOGRAPHIC LATITUDE = -12.03 GEOGRAPHIC LONGITUDE t 076.8e
RIGIDITY
(IN BV! VERTICAL 16N 16E 165 16k 32N 32E
0090 AS. LAT X R X P X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
1.50 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X P X R X R X P X R X R
2.50 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
3.50 AS. LAT X R X R X R X R X R X R X R
AS.L_NG X R X R X R X R X R X R X R
4.50 AS. LAT X R X P X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
5.50 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
6.50 AS. LAT X R X R X R X R X R X R X
AS.LONG X R X R X R X R X R X R X
7.50 AS. LRT X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
8.50 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X P X R X R X R X R X R
9.50 AS. LAT X R X P XR X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
lhO0 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
13.00 AS. LAT X R X R X R X R 14.4 X R X R
AS.LONG X R X R X R X R 82.1 X R X R
15.00 AS. LAT 13.6 9.2 X R 2C.0 4.1 q.7 X R
AS.LONG 76.7 91.8 X R 79.2 36.q 163.4 X R
17.00 AS. LAT 5.7 4.4 15.0 B.6 -2.G 1.3 X R
AS.LONG 4C.6 47.8 94.8 41.Q 13.3 67.3 X R
lq.O0 AS. LAT 0.5 2.5 Q.7 -C.3 -5.7 1.8 -2.6
AS.LONG 21.9 26.6 56.0 24.2 -0.7 39.8 175.3
25.00 AS. LAT 06.7 1.4 01.0 -14.0 -10.6 7.5 7.4
AS.LONG -7.0 -4.q 15.4 -3.1 -25.6 3.6 46q3
35.00 AS. LAT -10.4 1.7 -6.q -22.1 012.7 12.6 -1.6
AS.LONG -2B.7 -27.7 -9.8 -24.8 045.8 -21.5 12.1
45.00 AS. LAT -11.6 2.C -9o0 -25.1 -13.2 15.0 -4.q
AS.LONG -39.? -37.1 -22.0 -_.5 0_6.5 -34.1 -2.3
55.00 AS. LAT -12.1 2.3 -10.0 -26.S -13.2 16.3 -6.6
AS.LONG -66.8 -46.1 -29.4 -64.0 -63.2 041.q -1C.7
65.00 AS. LAT -12.3 2.6 -I0.5 -27.2 -13.1 17.1 -7°6
AS.L_NG -51.5 -50.9 -34.4 -45.1 067.8 -47.2 -16.2
75.00 AS. LAT -12.4 2.7 -10.9 -27.6 -13.0 17.7 -8.2
AS.LONG °55.0 -54.4 °38.0 -52.9 o71.2 -51.0 -20.2
85.00 AS. LAT -12.5 2.9 O11ol -27.9 -12.9 18.0 -8°7
AS.LONG -57.6 057.0 -40.7 -55.6 -73.8 °54.0 -23.1
95.00 AS. LA7 -12.5 3.0 -11.3 -28.0 -12.7 1B.3 -9.0
AS.LONG 05q.6 -Sq.l 062.8 -58.0 -75.8 -56.3 -25.4
150.00 AS. LAT -12.4 3.3 -11.6 -28.3 -12.3 19.1 -9.8
AS.LONG -66.0 -65.5 -4q.4 -65.1 -82.2 -63.5 -32.5
2S0.00 AS. LAT -12.3 3.6 -11.8 -2E.3 -11.9 19.5 -10.3
AS.LONG -7C.3 -6Q.9 -53.8 -7C.O -86.5 -68.5 -37.2
350.00 AS. LAT -12.2 3.7 -11.8 -28.2 -11.7 19.6 -10.5
AS.LONG -72.2 -71.7 -55.7 -72.1 -8Bo4 -70.7 -39.2
450.Q0 AS. LA1 -12.2 3.7 -11.8 -28.2 -11.6 19.7 -10.6
AS.LONG -73.2 -72.8 056.B -73.2 -89.5 -71._ -40.3
750.00 AS. LAT -12.1 3.8 -11.9 -28.1 -11.4 lq.8 -10.7
AS.LONG -76.7 -74.3 -58.3 -74.B -QC.9 -73.6 -41.9
32S 32N
X R X R
X R X R
X R X R
X R X R
) R X R
X R X R
X R X R
X R X R
X R XR
X R X.R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R


























































35.00 AS. LAT 56.4
AS.LONG -118.5
45.00 AS. LAT SO.3
AS.LONG -119.1
55.00 AS. LAT 61.2
AS.LONG -12C.1
65.00 AS. LAT 62.5
AS.LONG -121.2
75.00 AS. LAT 63.4
AS.LONG -122.2
85.00 AS. LAT 64.1
AS.LONG -123.0
gS.O0 AS. LAT 64.6
AS.LONG -123.8
150.00 AS. LAT 66.2
AS.LONG -126.7
250.00 AS. LAT 67.1
AS.LONG -129.2
350.00 AS. LAT 67.5
AS.LONG -130.4
450.00 AS. LA7 67.7
AS.LONG -131.1
750.00 AS. LAT 67.9
AS.LONG -132.1
VERTICAL 16h 16E 165 16k 32N 32E 325 32H
AS. LAT -3.C -3.1 -4.C -3.3 -2.C -2.C -q.6 -3.6 -1.9
AS.LCNG -123.6 -122.6 -122.7 -123.7 -124.2 -123.4 -12_.7 -124.7 -123.3
AS. LA7 IC.3 IC.9 9.3 g.8 11.4 7.7 6.1 S.O 13.7
AS.LONG -127.C -125.6 -125.g -127.1 -127.6 -125.q -126.5 -128.2 -126.6
AS. LA1 2C.1 19.2 19.1 21.5 21.2 22.4 2C.2 22.5 21.2
AS.LONG -127.8 -128.1 -124.C -128.7 -127.C -127.9 -128.2 -126.6 -128.1
AS. LAT 26.0 24.4 24.3 27.7 27.7 26.2 25.2 29.3 27.6
AS.LONG -127.8 -127.6 -129.5 -12g.2 -126.3 -129ol -130.3 -129.6 -126.4
AS. LAT 31.7 33.2 30.3 30.5 33.1 33.3 26.7 26.8 36.4
AS.LONG -128.2 -126.4 -126.4 -128.7 -12g.6 -121.4 -124,5 -130.2 -13C.8
AS. LAT 32.8 31.C 31.3 35.2 34.5 32.1 31.9 37.2 34.7
AS.LONG -127.8 -127.6 -130.3 -129.1 -125.5 -129.2 -131.4 -129.4 -125.1
AS. LAT 35.9 33.E 30.9 36.9 4C.6 30.1 27.1 38.5 43.4
AS.LONG -125.8 -121.8 -127.6 -13C.8 -124.0 -121.3 -131.C -135.3 -12C.7
AS. LAT 39.2 39.7 34.2 37.6 43.q 37.C 28.3 36.4 48.8
AS.LONG -125.8 -120.3 -124.5 -13C.5 -127.2 -115.C -125.1 -135.6 -126.2
AS. LAT 41.2 43.3 38.3 38.9 44.0 43.g 33.5 36.6 48.3
AS.LONG -126.9 -123.2 -124.2 -129.3 -12S.6 -116.3 -121.9 -132.4 -131.9
AS. LkT 42.1 44.0 41.0 4C.8 43.4 46.7 38.6 38.9 46.0
AS.LONG -127.8 -126.7 -125.9 -128.2 -129.6 -122.C -122.7 -129.3 -132.5
AS. LAT 42.6 42.4 42.4 43.8 43.2 44.7 42.4 44.1 44.1
AS.LONG -128.1 -128.7 -129.5 -127.5 -126.8 -128.5 -128.4 -126.9 -127.8
AS. LAl 43.4 4C.1 41.6 47.2 45.C 39.3 41.2 5C.4 45.6
AS.LONG -126.q -126.7 -132.1 -128.1 -121.7 -128.2 -135.6 -128.7 -118.8
AS. LAT 44.5 39.4 40.2 49.7 48.1 35.e 37.4 54.2 49.5
AS.LONG -125.1 -122,5 -132.4 -129.8 -117.2 -123.2 -138.4 -134.2 -110.6
AS. LAT 45.9 40.C 39.3 51.2 51.5 34.5 33.9 55.8 54.1
AS.LONG -123.4 -118.1 -131.3 -131.8 -113.8 -117.1 -138.2 -140.7 -103.8
AS. LAT 47.4 41.2 38.8 52.3 54.8 34.5 31.1 55.8 58.7
AS.LONG -122.0 -114.C -129.8 -133.7 111.6 -111.1 -136.6 -146.4 -98.4
AS. LAT 51.6 66.1 39.3 53.6 62.8 7C.3
AS.LONG -119.4 -104.7 -125.1 -138.0 -109.6 -88.7
53.2 41.8 53.9 7C.4
-96.C -119.7 -141.8 -115.3
58.0 44.2 fi3.9 74.0
-91.4 -116.5 -143.7 -125.C
61.4 46.0 53.9 75.5
-88.8 -114.6 -144.7 -134.7
63.8 47.5 53.9 76.1
-87.2 -113.3 -145.4 -142.8
65.7 48.6 53.8 76.2
-86.1 -112.4 -145.8 -149.2
67.1 49.5 53.8 76.1
-85.4 -111.8 -146.2 -154.0
68.3 50.2 53.8 75.q
-84.9 -111.3 -146.4 -157.8
71.9 52.5 53.8 74.8
-84.1 -110.0 -147.1 -168.3
74.4 54.3 53.8 73.6
-84.2 -109.2 -147.6 -174.1
75.5 55.0 53.8 73.1
-84.6 -108.9 -147.8 -176.3
76.1 55.4 53.8 72.7
-84.9 -108.8 -147.9 -177.4
77.0 56.0 53.8 72.2
-85.5 -108.7 -148.1 -178.8
38.0 27.4 52.7
-96.5 -130.2 -156.2
45.0 27.2 47.8 82.5
-81.1 -121.6 -160.4 -89.6
50.2 28.8 44.9 87.5
-71.6 -I16.1 -160.7 -163.8
53.9 30.4 43.3 84.2
-65.1 -112.4 -160.4 -215.0
56.6 31.8 42.2 81.0
-60.3 -109.8 -159.9 -221.5
58.6 33.0 41.5 78.6
-56.6 -108.0 -159.5 -222.9
60.2 33.9 41.0 76.8
-53.7 -106.5 -159.1 -223.2
61.5 34.7 40.6 75.3
-51.2 -105.4 -158.8 -223.1
65.5 37.5 3q.6 7C.8
-42.q -101.9 -157.6 -221.8
68.3 39.6 39.1 67.8
-36.2 -49.5 -151.6 -220.3
69.4 40.5 38.9 66.5
-33.1 -98.5 -156.2 -219.6
70.1 41.1 38.8 65.8
-31.2 -q7.q -156.0 -219.2
71.O 41.8 38.7 64.8





ilN 8V) YERTICAL ll_h 16E 16S lek 32N 32E 32S 321l
0.90 AS. LAT X R X F X R X R )t R X R X ! X F X R
AS.LONG X R X F X R X R X 8 X R X R X F X R
1.50 AS. La7 _ F X R X F X F X F X R X R X F X R
aS.LONg X F X 8 X F X F X F X R X R X F X R
2.50 AS. LA7 -7.7 -6.9 -14.4 -IC.8 -3.2 -6.8 -17.5 -5.3 -2.2
AS.LONG 317.1 313.6 328.3 320.3 3C9.7 311.1 333.2 308.4 306.5
3.50 AS. LA7 10.7 1C.1 9.8 11.1 ll.C 9.6 7.6 9.1 12.1
AS.LONG 270.7 267.7 276.6 273.7 266.1 265.3 279.1 267.8 264.3
4.50 AS. LAT 8.5 9.4 7.9 6.1 8.4 9.9 8.1 5.2 6.2
AS.LONG 248.0 248.8 251.1 246.7 244.4 249.3 256.0 250.3 239.2
5.50 AS. LAT 7.4 5.5 Q.3 9.2 5.5 4.0 9.2 7.2 5.6
AS.LONG 241.5 238.3 244.2 243.0 238.9 235.3 245.0 239.3 237.1
6.50 AS. LAl C.3 1.3 5.2 1.9 -3.8 2.7 10.0 7.0 -6.8
AS.LONG 233.8 230.8 239.C 23E.0 229.8 228.3 243.8 241.2 228.3
7.50 AS. LAT -4.6 -1.4 -1.3 -6.7 -7.7 i.6 3.5 -4.3 -12.1
AS.LONG 226.8 225.8 232.3 229.9 221.9 225.2 238.6 235.9 218.4
0.50 AS. LAT -6.2 -3.5 -5.3 -Q.9 -7.6 -1.2 -3.3 -12.9 -10.7
AS.LONG 222.0 222.4 226.3 222.8 217.8 222.9 231oq 227.5 213.2
9.50 AS. LAT -6.4 -5.6 -6.5 -9.2 -6.9 -5.1 -6.9 -14.7 -8.6
AS.LONG 219.4 220.C 222.0 218.7 216.6 220.4 225.7 220.0 212.4
11.00 AS. LAT -6.8 -8.8 -6.2 -6.7 -7.9 -10.8 -7.0 -10.7 -8.7
AS.LONG 210.1 217.3 218.6 217.3 217.C 216.4 219.5 215.4 214.4
13.00 AS. LAT -9.3 -13.C -5.6 -6.1 -12.7 -16.3 -3.9 -5.6 -14.4
AS.LONG 217.8 214.4 217.5 219.2 217.0 210.7 216.8 217.3 217.2
15.00 AS. LAT -13.1 -16.7 -6.4 -_.5 -19.1 -19.5 -1.3 -4.7 -22.6
AS.LONG 217.6 211.7 217.6 221.5 217.9 205.5 217.2 221.6 218.4
17.00 AS. LA7 -17.2 -19.8 -8.2 -12.7 -25.3 -21.1 -0.3 -7.0 -30.8
AS.LONG 217.1 209.2 218.0 223.2 216.9 201.2 218.5 225.7 217.8
19.00 AS. LJ7 -21.2 -22.3 -10.5 -17.3 -30.8 -21.7 -0.5 -11.0 -38.0
AS.LONG 216.3 206.9 218.3 224.4 215.2 197.7 219.9 225.0 215.9
25.00 AS. LAT -30.5 -27.C -17.8 -30.1 -42.2 -21.5 -4.6 -24.9 -52.3
AS.LONG 212.7 20C.9 218.1 225.1 2c7.4 190.9 222.8 235.1 203.8
35.00 AS. LAT -39.2 -30.4 -26.8 -44.1 -gC.C -20.C -12.9 -42.7 -59.1
AS.LONG 205.6 194.0 216.2 221.6 192.7 185.7 224.6 230.6 177.3
45.00 AS. LA7 -43.3 -31.6 -32.3 -51.9 -51.8 -18.9 -19.3 -54.0 -57.6
AS.LONG 199.5 189.6 213.8 _16.0 181.4 183.3 224.8 238.7 159.7
55.00 AS. LAT -45.4 -32.C -35.9 -56.4 -51.6 -18.1 -23.8 -61.4 -54.5
AS.LONG 194.7 186.7 211.5 21C.1 173.8 181.9 224.5 236.6 150.4
65.00 AS. LAT -46.5 -32.2 -38.3 -59.1 -50.9 -17.6 -27.0 -66.5 -51.7
AS.LONG 191.0 184.6 209.6 204.6 168.7 181.0 224.1 233.4 145.2
75.00 AS. LAT -47.1 -32.3 -40.0 -60.8 -50.1 -17.2 -29.5 -70.1 -49.4
AS.LONG 168.1 183.1 208.0 199.8 165.1 180.4 223.6 229.4 142.1
95.00 AS. LAT -47.4 -32.3 -41.2 -61o8 -49.4 -17.0 -31.4 -72.7 -47.4
AS.LONG 185.8 161.9 206.6 195.6 162.5 180.0 223.1 224.8 140.0
05.00 AS. LiT -47.6 -32.2 -42.2 -62.5 -48.7 -16.8 -32.9 -74.7 -45.9
AS.LONG 184.0 181.C 205.4 192.1 160.5 179.6 222.6 219.8 138.6
150o00 AS. LA1 -47.8 -32.0 -44.9 -63.6 -46.0 -16.1 -37.7 -79.0 -40.6
AS.LONG 178.1 178.1 201.1 179.9 155.1 178.6 220.7 192.3 135.1
250.00 AS. LAT -47.5 -31.6 -46.5 -63.4 -43.8 -15.0 -40.9 -79.2 -36.8
AS.LONG 174.1 176.2 197.7 171.2 151.9 177.9 218.9 164.5 133.4
350.00 AS. LAT -47.3 -31.5 -47.2 -63.0 -42.8 -15.6 -42.3 -78.5 -35.2
AS.LONG 172.4 175.4 196.1 167.6 150.7 177.7 217.9 153.6 132.9
450.00 AS. LAT -47.1 -31.3 -47.5 -62.8 -42.2 -15.5 -43.0 -77.8 -34.2
AS.LONG 171.5 174.9 195.2 165.7 150.1 177.5 217.4 148.3 132.6
750.00 AS. LAT -46.9 -31.2 -47.9 -62.4 -41.4 -15.4 -44.1 -76.8 -32.9







52.27 GEOGRAPHIC LONGITUOE = 104.30
RIGIDIIY
(IN BY) VERTICAL 16N 16E 165 16k 32N 32E 325 32W
D.qO AS. LAT X r X R X R X R X R X R X R X R X R
AS.LCNG X R X R X R X R X R X R X R X R X R
1.50 AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
2.50 AS. LAT X R X F X R X F X R X R X R X R X R
AS.LONG _ R X F X R X F X R X R X R X R X R
3.50 AS. LAT -l.q X R X R X R IC.2 X R X R X R 16.3
AS.LGNG 774.7 X R X R X R 450.C X R X R X R 492.5
4.50 AS. Lat 5.9 5.O 1.l 4.4 3.1 -1.9 -8.1 1.8 -1.3
AS.LCNG 286.2 279.2 312.0 277.8 266.5 260.0 340.2 26S.5 251.0
5.50 AS. LAT -15.8 -14.G -8.2 -15.1 -18.8 -9.0 1.7 -14.1 -2C.3
AS.LCNG 226.7 233.4 261.7 219.3 211.8 237.7 258.3 215.0 2C5.0
6.50 AS. LAT -17.3 -18.6 -19.1 -17.6 -14.4 -22.3 -17.2 -18.0 -II.I
AS.LONG 194.8 198.C 207.6 194.9 I26.9 207.9 225.2 195.7 177.7
7.50 AS. LAT -13.7 -11.6 -15.5 -15.9 -11.6 -12.7 -18.6 -18.0 -7.8
AS.LONG 18C.1 180.1 187.7 181.2 173.1 184.C 198.1 182.6 166.2
8.50 AS. tat -12.0 -9.1 -12.C -13.4 -11.4 -5.5 -12.8 -14.4 -9.0
AS.LONG 172.3 171.6 176.9 172.5 167.4 171.9 182.7 172.5 161.6
9.50 AS. LAT -11.1 -9.7 -10.5 -10.4 -10.9 -4.7 -9.4 -9.2 -9.7
AS.LONG 167.6 167.2 170.7 166.4 164.0 165.6 174.0 165.1 159.5
11.00 AS. Lat -9.3 -II.C -10.0 -5.5 -7.8 -8.4 -8.8 -1.6 -6.8
AS.LONG 163.1 164.5 165.5 160.1 16C.5 162.8 167.2 157.2 157.7
13.00 AS. LA7 -4.8 -IC.C -9.0 0.7 -0.4 -12.2 -10.7 5.8 2.1
AS.LONG 159.3 162.9 161.7 154.4 157.6 163.6 163.7 149.5 156.4
15.00 AS. LAT C.7 -5.9 -6.8 6.2 7.9 -11.8 -12.1 10.6 12.7
AS.LONG 156.9 162.G 159.4 150.4 155.6 164.7 162.4 143.6 155.5
17.00 AS. LAT 6.3 -C.3 -3.7 IC.8 15.6 -8.3 -12.2 13.7 22.4
AS.LONG 155.1 161.6 157.8 147.2 153.9 165.6 161.6 139.C 154.3
19.00 AS. LAT 11.5 5.4 -0.3 14.6 22.3 -3.2 -11.2 15.7 30.7
AS.LONG 153.6 161.4 156.6 144.4 152.1 166.7 161.0 135.2 152.6
25.00 AS. taT 23.5 20.6 9.3 22.2 36.5 12.9 -5.2 18.5 47.6
AS.LONG 145.7 161.1 154.3 138.0 145.7 170.C 159.7 127.5 143.7
35.00 AS. LAT 34.9 36.8 20.6 28.5 47.8 32.5 5.0 1q.8 59.3
AS.LONG 163.6 159.1 151.7 130.6 133.9 173.8 158.8 120.7 122.3
45.00 AS. LAT 4C.9 . 46.1 27.5 31.4 52.3 44.6 12.4 20.1 61.6
AS.LONG 138.3 156.C 149.4 125.7 123.5 175.5 158.3 117.1 103.3
55.00 AS. tAT 64.3 51.9 31.9 33.0 54.1 52.6 17.5 20.2 60.4
AS.LONG 133.9 152.5 147.5 122.2 115.4 176.0 157.8 114.8 qC.9
65.00 AS. LAT 46.4 55.8 35.0 33.9 54.7 58.2 21.2 2C.3 58.8
AS.LONG 13C.4 149.C 145.8 119.8 109.4 175.9 157.3 113.3 83.2
75.00 AS. LAT 47.8 58.4 37.2 34.5 54.8 62.3 24.0 20.3 57.2
AS.LONG 127.6 145.7 144.4 117.9 104.9 175.4 156.9 112.2 78.2
85.00 AS. LAT 48.8 60.6 38.9 34.9 54.7 65.5 26.2 2C.3 55.7
AS.LONG 125.2 142.7 143.2 116.4 IC1.5 174.7 156.5 111.3 74.8
95.00 AS. LA7 49.5 61.8 60.2 35.2 54.5 68.0 28.C 2C.3 54.5
AS.LONG 123.3 140.0 162.2 115.2 98.8 173.8 156.1 11C.6 72.4
150.00 AS. LAt 51.1 65.5 46.0 35.8 53.2 75.6 33.4 2C.3 50.1
AS.LONG 116.7 129.2 138.4 111.4 90.9 167.5 156.7 108.6 66.2
250000 AS. LAT 51o9 67.3 46.5 36.1 51.8 80.5 3702 2003 4608
AS.LONG 11108 119o"/ 135.2 10808 85.9 155.3 15303 IC7.2 62.q
350.00 AS. LA7 52.1 67.8 47.5 36.2 51.1 82.2 38.8 2C.3 45.3
ASoLCNG IC9.7 115.1 133.7 IC706 83.9 145.2 152.6 IC6.6 61.7
450.00 AS. LAT 52.1 6B.C 48.1 36.2 50.7 83.0 39.6 2C.2 44.4
AS.LONG 1C8.5 112.5 132.9 1C7.0 82.8 137.3 152.1 106.2 61.1
750.00 AS. LA7 52.2 68.2 48.8 36.2 50.1 83.9 40.9 20.2 43.2
AS.LONG 1C6.8 108.8 131.6 IC6.1 81.4 123.0 151.5 IC5.8 60.3
-56-
KAPPALA_UGJNDA
GEOGRAPHIC LaTItUDE = C.33 GECGRAP_|C LCNGITUOE
R|GIDE1¥
(Eh BV) ¥ER11CAL 16h 161 16S l_k 32N
CoQO AS. LA| X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
1.50 AS. LAT X R X R X R X R X R X R
AS.LONG _ R X R X R X R X R X R
2.50 AS. LAT X R X R X R X R _ R X R
AS.LONG X R X R X R X R X R X R
3.50 AS. LA7 X R _ P X R X R X R X R
AS.LONG X R X R X R X R X R X R
• .50 AS. LA7 X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
5.50 AS. LAT X R X R X R X R X R X R
AS.LONG X R X P X R X R X R X R
6.50 AS. LAT X R X R X R X _ X R X R
AS.LONG X R X R X R X R X R X R
7.50 AS. LAT X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
8o5G AS. LAT X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
9.50 &So LAT X R X R X R X R X R X R
AS.LONG X R _ R X R X R X R X R
||.00 AS. LA1 X R X R X R X R X R X R
AS.LONG X R X P X R X R X R X R
13.00 AS. LAT X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
15.00 AS. LAT -4.8 -6.4 X R X R 8.6 -6.1
AS.LONG 35609 263.6 X R X R 165.q 32607
17.00 AS. LAT 5.9 1.7 X R 7.2 11.6 -5.C
AS.LONG 17607 16S.C X R 196.6 133.6 172.7
Iq.CO AS. LAT 10.6 8.9 -1.7 12.8 10.6 5.2
AS.LONG 165.2 162.6 205.2 155.9 115.0 165.5
25oC0 AS. LaT IC.6 16.1 11.1 6.2 6.8 20.6
AS.LONG ICT.O IC6.C 135.4 113.1 85.9 110.1
35.C0 AS. LAT 7.5 18.1 10.7 -1.9 3.1 28.1
AS.LONG 82.1 80.8 103.1 87.6 64.5 86.2
&_ rn ac i sT c • o _ -L n • = =_lu.. 9.3 ...... ... 6
AS.LONG 70.1 68.6 89.0 75.6 53.5 70.6
55.00 AS. LAT 6.5 1801 8.3 -8.3 0.3 31.6
AS.LONG 62.9 60.8 80.8 67.9 66.7 62.2
65.C0 AS. LAT 3o7 17.9 7.5 -9.7 -C.3 32.1
AS.LONG 58.0 55.8 75.6 62.9 62.1 56.6
75.C0 AS. LAT 3.2 17°7 6°9 -1C.7 -C.7 3203
AS.LONG 56.5 52.1 71.5 59.2 38.7 5202
85.¢0 AS. LAT 208 17.6 6.5 -11.4 -1.0 32.6
AS.LONG 51.9 6906 68.6 56.4 36.1 69.C
95.C0 AS. LAT 2.5 17.6 6.1 -11.9 -1.2 32.5
AS.LONG 69.8 67.2 66.6 56.2 3601 66.5
15C.00 AS. LAT 1.6 17.0 5.1 -13.4 -1.9 32.6
AS.LONG 63.6 60.6 59.6 67.4 27.8 38.7
250.00 AS. LAT 1.1 16.6 _ -16.2 -2.2 32.2
AS.LONG 3900 36.C 55o0 62.7 23.6 33.4
350.00 AS. LAT C.8 16.6 6.l -16.6 -2.6 32.1
AS.LONG 37.2 34.1 53.0 6C.7 21.5 31.2
650.60 AS. LAT C.7 16.3 3.9 -16.8 -2.5 32.0
AS.LONG 3601 33.G 52.0 39.6 20.5 29.9
75C.C0 AS. LAT C.5 16.2 3.7 -IS.O -2.6 31.8















































































































































































GEOGRAPHIC LJTIIUOE = -49.35 GEOGRAPHIC LONGITUOE z 70.22
RIGICIT¥
(IN 8V) VERTICAL 16h 16E 165 164 32N 32E 325 32N
0090 AS. LiT X g X F X R X F X F X F X F X F X F
AS.LONG X R X E X R X F X F X F X F X F X F
1.50 AS. LAT -6.9 -9.O -20.1 -11.5 -2.2 -11.9 -19.2 -6.6 3.7
AS.LONG 202.2 204.2 224.4 209.0 194.5 208.1 222.9 199.1 187.1
2.5C AS. LAT 28.9 29.7 30.4 29.1 28.9 30.7 31.4 32.6 28.2
AS.LONG 126.9 127.7 134.C 128.4 123.1 129.2 143.1 135.1 118.9
3.50 AS. LAT 21.8 23.3 26.3 22.5 19.4 25.4 30.8 27.6 16.9
AS.LONG IC7.3 106.9 113.1 IC9.7 102.9 106.9 117.0 112.5 99.3
4.50 AS. LAT 18.0 16.4 17.2 17.3 16.4 14.0 14.1 11.4 14.9
AS.LONG 97.2 95.8 97.5 96.6 96.4 94.C 99.7 95.3 95.1
5.SC AS. LAT 12.3 12.5 18.3 14.3 6.6 12.8 20.6 17.4 1.9
AS.LONG 95.9 92.8 97.8 98.3 93.0 89.3 96.6 97.6 90.9
6.50 AS. LAT 3.1 5.8 8.7 2.0 -C.S 9.C 17.3 S.S -4.2
AS.LOnG 92.2 90.3 96.6 95.4 87.9 88.5 $9.6 99.4 84.3
7.50 AS. LAT -2.0 C.2 -0.2 -4.9 -2.8 2.6 5.6 -6.7 -4.3
AS.LONG 87.8 87.3 92.2 89.5 84.3 87.0 97.7 94.4 80.9
8.5C AS. taT -3.5 -3.3 -4.1 -5.7 -3.4 -3.3 -3.1 -1C.4 -4.0
AS.LONG 84.5 84.4 87.3 84.9 82.8 84.6 92.6 87.4 8C.7
9.50 AS. LAT -3.5 -5.4 -4.3 -3.9 -4.2 -7.7 -6.3 -8.4 -5.1
AS.LONG 82.9 82.2 83.6 83.0 82.7 81.6 86.8 83.2 82.0
11.0C AS. LA1 -3.5 -7.2 -2.1 -1.3 -6.5 -ll.S -4.4 -2.8 -9.2
AS.LONG 82.5 79.9 81.3 83.5 83.7 77.2 81.1 82.5 84.3
13.00 AS. LAT -4.7 -8.9 0.5 -C.7 -11.1 -13.3 1.7 1.4 -16.6
AS.LONG 83.6 78.3 81.8 86.8 85.C 72.7 79.4 86.8 86.4
15.00 AS. LA7 -7.1 -10.4 1.3 -2.9 -16.1 -13.5 6.6 1.4 -23.9
AS.LONG 84.9 77.6 83.7 90.3 85.8 69.6 81.3 92.2 87.0
17.0© AS. LAY -9.9 -11.9 0.7 -6.3 -2C.7 -13.2 9.2 -1.0 -30.2
AS.LONG 86.1 77.1 85.8 93.2 85.9 67.7 84.1 97.1 86.3
19.00 AS. LAT -12.9 -13.4 -0.6 -10.1 -24.8 -12.9 10.1 -4.7 -35.5
AS.LONG 86.9 76.8 87.6 95.6 85.6 66.5 87.0 IO1.2 84.8
25.00 AS. LAT -2C.5 -17.2 -6.4 -20.7 -33.8 -12.3 7.8 -16.7 -45.8
AS.LONG 87.8 76.C 91.6 99.6 82.9 64.9 93.7 109.5 77.5
35.00 AS. LAT -28.9 -21.6 -14.8 -32.8 -41.7 -12.5 0.5 -31.7 -52.7
AS.LONG 87.1 74.7 94.5 ICI.6 77.2 64.1 99.9 116.1 64.1
45.C0 AS. LAT -33.9 -24.2 -20.5 -40.3 -45.4 -13.1 -5.5 -41.4 -54.5
AS.LONG 85.7 73.5 95.6 ICI.3 72.2 63.9 IC3o0 119.1 53.9
55.00 AS. LAT -37.1 -26.C -24.4 -45.1 -47.4 -13.6 -9.9 -47.8 -54.6
AS.LONG 84.2 72.6 95.9 10c.3 68.2 63.8 IC4.7 120.5 47.0
65.00 AS. LA7 -39.2 -27.2 -27.2 -48.5 -48.6 -14.1 -13.3 -52.4 -54.2
AS.LONG 82.9 71.8 96.0 99.1 65.1 63.6 105.8 121.2 42.2
75.00 AS. LAT -4C.8 -28.1 -29.3 -5C.9 -49.3 -14.5 -15.8 -55.9 -53.7
AS.LONG 81.7 71.2 95.9 97.9 62.7 63.6 1C6.5 121.5 38.9
85.00 AS. LAZ -41.9 -28.8 -31.0 -52.7 -49.7 -14.8 -17.8 -58.5 -53.2
AS.LONG 80.8 7C.7 95.7 96.8 60.8 63.5 1C7.0 121.6 36.4
95.00 AS. LAT -42.8 -29.4 -32.3 -54.2 -5C.0 -15.1 -19.5 -60.6 -52.7
AS.LONG 79.9 7C.2 95.6 95.7 59.2 63.4 107.3 121.5 34.5
150.CC AS. LAT -45.4 -31.C -36.3 -58.4 -50.6 -16.C -24.7 -67.2 -50.8
AS.LGNG 76.9 68.8 94.7 91.4 54.2 63.2 108.2 120.2 29.1
250.C0 AS. LAT -47.1 -32.1 -39.2 -61.1 -50.8 -16.7 -28.4 -71.7 -49.2
AS.LONG 74.4 67.6 93.8 87.3 5G.6 63.0 108.5 117.7 25.9
350.00 AS. LA7 -47.8 -32.5 -40.4 -62.2 -50.7 -17.C -30.C -73.6 -48.4
AS.LONG 73.3 67.1 93.3 85.2 49.1 62.9 108.6 115.9 24.6
450.00 AS. LAT -48.1 -32.8 -41.0 -62.8 -5C.7 -17.2 -30.9 -74.6 -48.0
AS*LONG 72.6 66.8 93.0 83.9 48.2 62.8 108.7 114.6 24.0
750.00 AS. LA1 -48.6 -33.1 -42.0 -63.6 -50.6 -17.5 -32.2 -76.1 -47.4
AS.LONG 71.7 66.3 92.6 82.0 47.C 62.7 108.7 112.4 23.1
-58-
KIELwGERNANY
GECGRAPHICLAT|IUOE" 5t.33 C£OGRAP_[C LONGITUDE = 10.13
RIGIC1T¥
(IN 8¥) bER11CAL l_h 16E L6S 16k 32N 32E 325 32k
C.90 AS. LA7 X R _C R X R X R X R X R X R X R X R
AS.LONG X II X P X R X R X R X R X R X R X R
1.50 AS. LA| X F X F X F X F X f X R X F X f X F
AS.LONG X F X F X F X F X F X R X F X F X F
2.50 AS. LAT lC.l -504 X R 15.0 8.2 0.3 100 -7.6 16.0
AS.LONG 464.4 255.9 X R 458.6 22905 392.8 853.4 3"/2.7 189.0
3.50 AS. LAT -6.6 -8.1 -4.8 -508 -7.7 -801 3.4 -409 -8.0
AS.LONG 124.1 126.5 136.1 127.6 115.3 133.6 155.6 131.8 107.2
4.50 AS. LAT -11.6 -11.2 -10.0 -IC.6 -11.8 -7.4 -7.5 -9.3 -11.8
AS.LONG 101.6 10(3.2 106.0 99.9 96.3 93.1 1(37.2 97.6 92.1
5.50 AS. LAT -7.5 -9.4 -11.9 -8.1 -301 -12.9 -13.6 -c;.1 C.5
AS.LONG 86.5 89.3 94.9 85.2 79.7 91o:* 182.7 86.5 75.4
6.5© AS. LAT -C03 lo8 -4.0 -3.5 2.6 -009 -10.2 -608 6.3
AS.LONG 76.9 76.5 82.2 75.5 68.7 81.3 91.4 76.9 63.4
7.50 AS. LAT 2.4 6.5 108 -C.I 302 IC.2 -O.q -2.2 5.2
AS.LONG 6706 67.1 72.8 69.1 63.2 70.3 80.C 78.7 58.4
8.50 AS. LAT 209 5.8 3.3 204 3.3 12.C 4.0 2°5 6.4
AS.LONG 63.8 6201 6607 66.8 61.0 61.7 71.6 6505 57.6
9.50 AS. LiT 3.1 3.9 2.8 6.5 6.6 9.1 6.4 6.5 5.9
AS.LONG 61.9 60.5 63.5 61.7 60.2 57.q 65.7 61.1 57.8
11.00 AS. LA1 4.7 2.8 1.5 706 8.7 4.3 1.6 10.6 1107
AS.LONG 68.7 60.9 61.6 58.5 59.8 58.1 62.1 5507 5807
13.00 AS. LAT 8.7 5.2 1.5 11.5 16.0 2.7 -2.6 13.8 21.6
ASoLONG 6C.1 62.8 61.3 55.5 59.3 62.C 61.9 58.2 59.0
15.00 AS. 4.A7 13.6 IC.2 3.5 15.1 23.3 5.6 -4.4 15.5 3100
AS.LONG 59.7 64o6 61.7 5301 58.2 66.C 63o3 46.2 57.8
17.00 AS. LAT 18.4 15.9 6o5 18.3 2906 10.7 -402 16.5 38.8
AS.LONG 5901 65.9 62.0 51o0 56°6 6'9.6 66.7 6302 55.2
19.00 AS. LA7 22.8 21.6 908 2809 36.8 16.6 -2.7 17.2 45.0
AS.LONG 58.3 66.8 62.3 49.2 54.3 72.5 65o8 68o9 51.6
25.00 AS. LAT 32.9 3502 19.1 26.7 45.2 32.1 4.2 18.5 55.8
AS.LONG 55.2 67.6 62.6 66.5 66.2 78.7 68.2 36.4 35.9
35.00 AS. LA7 42.4 49.2 2908 31.8 52.3 49.7 15.0 19.7 59.2
AS.LGNG 49.0 64.8 61.3 38.8 32.5 8307 70.2 32.4 11.1
45.00 AS. LAT 47.1 _* L, 36.2 3_.3 5A..3 60.6 22:- q 20.5 57.2
AS.LONG 6305 59.9 59.5 34.9 22.1 85.5 70.9 30.2 -2.9
55.00 AS. LAT 6907 61o7 40.6 35.7 54.6 67.6 2706 21.0 54.5
AS.LONG 3900 5406 57.7 32.1 14.9 8505 71.1 28.7 -10o4
65000 AS. LiT 51.3 66.6 63.2 36.5 56.3 7203 31.3 21.4 52.2
AS.LONG 35.4 4c;.C 56.1 3(3.0 lC.C 84.6 7100 2707 -14.7
75.00 AS. LA7 5203 66.6 45.3 37.1 5308 75.9 3601 21.6 50.6
AS.LONG 32.4 44.0 56.6 28.4 6.4 82.3 70.8 26.9 -17.4
85.00 AS. LAT 52.9 67.7 66.8 37.5 53.3 78.6 36.3 21.8 48.8
AS.LONG 38.1 39.5 53.4 27.2 3.8 79.3 7C.6 26.3 -1903
95.00 AS. LAT 53.4 68.5 48.0 37.7 52.9 80.7 38.0 22.0 47.6
AS.LONG 28.1 35.6 5203 26.1 1.8 75.3 70.4 2508 -2006
158.(_0 AS. LA1 54.3 78.1 5106 38.4 51.0 85.8 43.3 22.5 43.4
ASoLONG 21.7 21.2 6802 22.9 -309 3109 69.3 26o2 -2400
25C.00 AS. LA7 5406 78.2 53.8 38.8 49.4 84.7 47.0 22.9 40.4
AS.LONG 17.1 10.3 _4.7 2C06 -7.4 -27.7 68o0 23.1 -25.7
35C.00 AS. LAI 5406 7808 56.7 38.8 48.6 83.1 48.6 23.1 39.1
ASoLCNG 15.1 5.7 63.0 19.6 -8.8 -60.1 6703 22.6 -26.4
650.00 AS. LIT 54.5 69.8 55.1 38.9 68.2 82.1 49.5 23.1 38.3
AS.LONG 13.9 3.3 62.0 19.0 -9.6 -44.6 66.9 22.4 -26.7
758.00 AS. LAT 56.5 69.4 55.7 38.9 47.5 80.(: 5(3.7 23.3 37.3
AS.LONG 12.6 C.C 68.5 18.2 -IC.6 -49.1 66.3 22o0 -27.1
-59-
KIRUNAtSWEDEN
GEOGRAPHICLATITUDE= 67.83 GEOGRAPHIC LDNGITUOE = 20.43
RIGIDITY
(IN BY) VERIlCAL 16h 16E I6S 16k 32N 32E 325 32W
0.90 JSo LAT -Q.9 -IC.2 -9.5 -908 -9.9 -10.6 -q.5 -9.3 -10o6
AS.LONG 128.2 129.4 13201 I29.2 12501 128.2 133.5 129.0 124.2
1.50 AS. LAT -3.6 -3.3 -3.7 -3.2 -2.2 -0.3 -3.2 -2.2 -204
AS.LONG 91.7 9G.9 92.1 91.0 gO.3 91.C 94.5 9C.2 89.4
2.50 AS. LAT IC.5 9.7 7.0 9.3 13.1 8.6 606 8.6 15.1
ASoLONG 76.5 7709 78.1 7504 74.4 75.8 76.4 7308 73.8
3.5D AS. LAT 18.2 17.5 14.1 17o0 21.6 15o5 12.6 16.5 24.2
AS.LONG 70.9 72.9 72.1 68.9 69.0 71.4 70.2 66.4 68.5
4.50 AS. LRT 23.9 25.5 24.4 24.1 24.3 30.1 2402 23.8 24o8
AS.LONG 64.9 64.3 65.9 65.2 64.5 65.q 70.1 65.9 6207
5050 AS. LAT 26.4 25.2 22.2 2606 3007 24ol 2103 27.3 33°6
AS.LONG 65.4 67.5 64.9 61.8 64.9 65.9 62.7 58.4 6502
6.50 AS. LAT 32.1 33.5 26.7 29.0 36.4 31ol 20.2 26.0 40.7
AS.LONG 64.5 68.8 67.8 61.2 60.6 72.8 68.2 57.7 5708
7.50 AS. LAT 36.0 39.7 33.4 32.2 37.7 41o5 27.7 2802 40.3
AS.LONG 61.3 63.9 66.4 60.5 56.6 70.4 71.0 59.5 51.9
8.50 AS. LAT 37.5 40.8 37.3 35.2 37.7 4505 35.2 32.6 3806
AS.LONG 58.4 58.4 62.1 59.1 55.5 61.9 68.1 59.8 51.5
9050 AS. LAT 37°8 39.5 38.1 37.6 38°1 44.0 3808 36.9 38.5
AS.LGNG 56.7 55.9 57.9 57.3 56.1 55.8 62.1 58.2 54.0
11.00 AS. LAT 38.2 37.5 36.8 39.8 40.2 39.4 37.8 41.4 41.5
AS.LGNG 56.3 56.6 54°6 54.6 58.0 54.8 54.5 53.4 58.5
13.00 AS. LRT 39.4 37.3 34.7 41.5 44.6 36.1 32.6 43.4 4802
AS.LONG 57.4 60.9 54.6 51.8 6C.1 60.6 51o7 46.4 62.7
15.00 AS. LAT 41.5 3903 33.9 42.5 49.2 36.4 28.4 42.9 55.2
AS.LONG 58.8 65.6 56.7 49.9 60.8 68.D 5305 41.2 6400
17.00 AS. LAT 43.9 42.3 34.2 43.3 53.4 38°7 26.1 41.6 61.3
AS.LONG 59.9 69.7 59.2 48.5 60.2 7409 56.8 37.9 62.3
19.00 AS. LAT 46.3 45.6 35.3 43.9 56.9 41.8 25.2 4C.2 66ol
AS.LONG 60.6 73.C 61.5 47.5 5805 81.C 60.2 36.2 57.7
25.00 AS. LAT 52.3 54.7 39.7 4506 63.7 51.5 26.7 37.1 73.1
AS.LONG 60.6 79.3 66.7 4505 49.5 95°4 69o0 3406 3009
35.00 AS. LAT 58.6 6502 46.4 47.5 67.4 63.2 32.4 35.0 70.3
AS.LONG 57.5 82.9 71.1 43.3 32.5 112.2 77.8 35.1 -3.9
45.00 AS. LAT 62.0 71.6 51.1 48.7 67.4 70.5 37.3 34.6 65.4
AS.LONG 53.4 82.C 72.9 41.8 2C.7 125.9 8300 35.9 -14o5
55.00 AS. LAT 64.0 75.7 54.3 49.5 66.6 75.0 41.0 34.5 61.6
AS.LONG 49.6 7805 7306 4C.6 13.4 139.0 86.2 36.5 -18.2
65.00 AS. LAT 65.2 78.4 56.7 5D.1 65.7 77.8 43.7 34.7 58.9
AS.LONG 46.3 73.3 73.7 39.7 8.9 152.2 88.4 36.9 -19.7
75.00 AS. LAT 66.0 80.2 58.4 50.5 64.9 79.5 45.9 34.9 56.8
AS.LONG 43.5 66.8 73.7 39.0 6.0 165.4 90.0 37.2 -20.4
85.00 AS. LiT 66.5 81.5 5908 5C08 64.1 78.4 47.6 35.0 55.3
AS.LONG 41.2 59.5 73.5 38.4 309 162.9 91.2 37.5 -2C.7
95000 AS. tAT 66.9 8203 60.9 51.1 63.5 80°9 48.9 35.2 54°0
AS.LONG 39.3 51.9 73.2 3709 2.4 -170.5 9202 37.6 -2C09
150.00 AS. LAI 67.7 83.3 64.3 51.B 61.4 80.3 53°4 35.9 50.2
AS.LONG 32.7 18.4 71.7 36.2 -1.5 -I33.3 95.1 38.1 -21.0
250.00 AS. LAT 67.9 82.3 66.6 52.3 59.8 78.3 56.6 36.4 47.5
AS.LONG 27.8 -3.8 69.9 35.0 -3.7 -113.3 97.O 38.4 -2006
350.00 AS. LAT 68.C 81.5 67.5 52.5 59.1 77.2 58.0 36.7 46.4
AS.LONG 25.7 -10.9 68.9 34.4 -4.5 -106.7 97.8 38.6 -20.4
450.00 AS. LAT 67.9 81.C 68.1 52.6 58.7 76.5 58.8 36.9 45.8
AS.LONG 24.5 -14.2 68.3 34.1 -4.9 -103.4 98.2 38.6 -2C.3
750.00 AS. LAT 67.9 80.2 68.8 52.7 58.1 75.6 59.9 37.1 44.9
AS.LONG 22.9 -18.2 67.2 33.6 -5o5 -99.2 98.8 38.7 -20o1
-60-
LAE_NEWGUINEA
GEOGRAPHICLAT TUOE- -6.73 GEOGRAPHIC LONGITUgE - 147.00
81G1017¥
(IN OV) VERTICAL 16N 16E 16S 16H 32N 32E
0.9¢ AS. LAT x R x R X R x R X R X R X R
AS.LONG X R X R X R X R X R X R X R
1.50 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
2.50 AS. LA7 X R X R X 8 X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
3.50 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
6.50 AS. LAT, X R X R X R X R X R X R X R
AS.LONG X R X 8 X R X R X R X R X R
5.50 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
6.50 AS. LAl X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R x R X R
7050 AS. LAT X R _ R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
8.50 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
9050 AS. LAT X R _ R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
11.00 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X P X R X R X R X R X R
13.00 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
15.CC AS. LAl X R X R X R X R -7.3 X R X R
AS.LONG X R X R X R X R 305.9 X R X R
17.O0 AS. LAT -801 -11.7 X R -1405 309 -20.0 X R
AS.LONG 308.5 301.6 X R 336.5 263°9 309.6 X R
19000 AS. LAT 206 -0.2 -17.0 4.8 6.2 -600 X R
AS.LONG 272.4 268.9 339.9 285.0 242.3 272.8 X R
25.00 AS. LAT 2.7 7.3 406 0.2 -0.8 10.7 -4.5
AS.LONG 229.9 228.8 257.3 236.5 20907 233.2 303.4
35.00 AS. LAT -203 8.C 1.1 -11.1 -5.4 17.7 601
AS.LONG 202.8 20203 22301 208.3 185.5 206.8 268.6
45.00 AS. LAT -4.7 7.8 -2.0 -16.5 -6.q 20.0 !=3
AS.LONG 189.6 18904 200.1 19401 17300 193.6 229.5
55.00 AS. LAT -5.9 708 -3.8 -1901 -704 21.2 -1.0
AS.LONG 181.6 18107 199.3 185.2 16502 185.6 219.0
65.00 AS. LAT -606 7.8 -500 -20.6 -7.5 21.9 -2.6
AS.LONG 176.1 17605 19305 17900 159.9 180.1 212.3
75.00 AS. LAT -6.9 7.8 -5.8 -21.5 -7.4 22.4 -308
ASoLONG 172.1 172.7 189.2 174.5 156.0 176.2 207.6
85.00 AS. LAT -7.1 7.9 -6.3 -22.0 -7.3 22.7 -4.6
AS.LONG 169.1 169.9 186.1 17100 153.1 173.2 206ol
95.00 AS. LAT -7.2 8.0 -6.7 -22.6 -7.2 23.0 -5.3
AS.LONG 166.8 167.6 183.6 168.2 150.7 170.9 201.3
150.00 AS. LiT -7.3 8.3 -7.6 -23.1 -6.5 23.8 -7.1
AS.LONG 15904 160.7 175.9 159.6 143o5 16306 19300
250.00 AS. LAT -7.2 8.5 -8.1 -23ol -508 24.3 -8.2
AS.LONG 15404 156.C 170.7 153.7 13805 15806 187.6
35@.00 AS. LAT -7.1 8.7 -802 -23.0 -504 2405 -8.6
AS.LONG 152.3 156.0 168.5 151.1 136.4 156.5 185.0
450.00 AS. LAT -7.0 8.8 -8.3 -22.9 -5.2 24.6 -8.8
ASoLGNG 151.1 IS2.q 167.3 169.1 135.2 15503 18307
750.00 AS. LAT -6.9 8.9 -8.3 -22.8 -609 24.7 -901




















































































































GEOGRAPHIC LATITUDE = 53.82
RIGIOITY
lie 8V) VERTICAL 16N 16E
0.90 AS. LA7 X R X F X R
AS.LONG X R X F X R
1.50 AS. LAZ X R X R X R
AS.LONG X R X R X R
2.50 AS. LA7 17.2 14.6 IC.4
AS.LCNG 185.9 177.2 220.6
3.50 AS. LAT -8.3 -9.4 -7.6
AS.LONG IC5.5 IC6.8 El6.0
4.5C AS. EAT -11.6 -11.2 -10.6
AS.LONG 86.6 85.4 90.7
5.50 AS. LiT -6.3 -8.4 -11.0
AS.LONG 73.4 76.6 81.1
6.50 AS. Lil 0.9 2.9 -2.8
AS.LONG 62.6 64.7 69.7
7.50 AS. LiT 3.4 7.5 2.6
AS.LONG 55.8 55.6 61.0
8.50 AS. LA1 3.6 6.S 3.9
AS.LONG 52.3 5¢.8 55.4
9.50 AS. LAI 3.7 4.5 3.2
AS.LONG 50.0 49.4 52.4
II.00 AS. Lal 5.3 3.2 2.0
AS.LONG 49.9 50.0 50.8
13.00 AS. LAT 9.4 5.6 2.2
AS.LONG 49.5 52.2 50.7
15.00 AS. LA1 14.4 IC.5 4.4
AS.LONG 49.2 54.1 51.1
17.00 AS. lAT 19.3 16.2 7.4
AS.LONG 48.6 55.5 51.5
19.00 AS. LAT 23.8 21.8 10.8
AS.LONG 47.8 56.5 51.7
25.00 AS. LAI 33.9 35.7 2C.0
AS.LONG 44.4 57.1 51.7
35.00 AS. LAT 43.2 49.8 30.5
AS.LONG 37.9 54.1 50.2
45.00 AS. LAT 47.8 57.5 36.8
AS.LONG 32.1 49.C 48.2
55.00 AS. LAT 50.3 62.1 4C.8
AS.LONG 27.3 43.2 46.2
65.00 AS. LAT 51.7 64.9 43.6
AS.LONG 23.6 37.6 44.5
75.00 AS. LA7 52.6 66.7 45.6
AS.LONG 2C.6 32.4 43.0
e5.00 AS. LAT 53.1 67.9 47.0
AS.LONG 18.2 27.8 41.6
95.00 AS. LA[ 53.5 68.6 48.2
AS.LCNG 16.2 23.7 40.5
150.00 AS. LAU 54.2 7C.C 51.5
AS.LONG 9.8 9.3 36.2
250.00 AS. LJ7 54.3 69.9 53.5
AS.LONG 5.2 -1.3 32.6
35C.00 AS. LA1 54.2 69.6 54.3
AS.LONG 3.2 -5.8 30.9
45C.C0 AS. LAT 54.1 69.4 54.8
AS.LONG 2.1 -8.2 29.9
75C.C0 aS. LA1 54.0 69.C 55.3
AS.LONG C.6 -11.4 28.5
GEOGRAPHIC LONGITUDE TM -1.55
165 16k 32N 32E
x R x R X R X R
X R X R X R X R
X F X F X F X R
X F X F X F X R
17.2 1_1.6 15.3 X R
197.4 165.1 215.6 X R
-8.3 -8.6 -10.5 -3.1
IC8.0 97.4 115.6 132.1
-10.4 -11.3 -6.7 -8.1
84.7 81.8 79.0 92.2
-6.7 -1.7 -12.2 -13.7
71.5 67.2 78.4 88.4
-2.2 4.1 -0.2 -8.9
62.8 56.6 70.0 78.3
C.8 4.4 10.9 0.1
57.1 51.3 59.4 68.0
3.1 4.2 12.9 4.6
53.3 49.4 50.8 59.9
5.3 5.3 9.8 4.6
50.6 48.9 46.9 54.6
8.5 9.3 4.7 1.5
47.7 48.9 47.2 51.4
12.6 16.6 2.8 -2.3
44.8 48.7 51.2 51.4
16.4 24.C 5.5 -3.9
42.4 47.8 55.4 52.8
19.7 30.4 10.5 -3.5
4C.3 46.2 59.C 54.2
22.4 35.7 16.3 -1.9
38.4 44.C 62.0 55.3
28.1 4_.3 32.C 5.0
33.4 35.6 68.3 57.5
32.9 53.3 49.8 15.7
27.3 21.2 73.3 59.2
35.1 55.1 60.5 23.0
23.2 IO.3 75.C 59.7
36.3 55.2 67.5 28.1
2C.3 2.9 75.C 59.7
37.0 54.7 72.4 31.7
18.1 -2.O 73.8 59.6
37.4 54.1 76.0 34.4
16.5 -5.6 71.5 59.3
37.7 53.5 78.6 36.5
15.2 -8.2 68.3 59.0
37.9 53.0 80.7 38.1
14.2 -IC.2 64.0 58.7
38.3 5C.9 85.7 43.3
II.0 -15.8 19.6 57.4
38.5 49.1 86.5 66.9
8.7 -19.2 -37.5 56.0
38.5 48.3 82.9 48.4
7.7 -2C.5 -49.6 55.2
38.5 47.8 81.9 49.2
7.1 -21.2 -54.0 54.7
38.5 47.2 8C.5 50.4
















































































































































































VERTICAL 16N 16E 165 16b 32N 32E
X F X F X F X R X R X F X R
X F X F X F X R X R X F X R
C:03 2.1 5.5 1.6 -2.3 -C.9 8.4
137.8 141.8 148.6 13900 130.4 131.7 150.4
-7.2 -./08 -9.2 -6.4 -5.8 -11.0 -11.8
80.7 82.6 86.1 81.5 ./6.6 84.7 g2.c
O.l -006 -3.7 -1.4 301 -4.9 -8.1
6506 68.C 70.2 64.9 6108 69.0 '/3.5
3.6 4.7 3.5 4.7 4.7 10.4 5.2
56.8 55.5 5706 56.4 5506 54.6 59.5
9.2 7.2 3.7 9.1 14.2 404 0.1
54.9 57.2 57.2 51.9 52.5 5600 57.3
16.6 18.2 11.6 1303 2006 14.8 4.4
50.4 53.9 55.2 4806 45.g 5804 59.2
19.9 2308 1801 1607 2105 2601 13.9
45.6 4./00 50.4 4508 41.3 52.6 5603
20.5 23.7 20.5 1902 2100 2903 20.0
42.7 42.0 45.6 43.6 40.1 44.2 5005
2C06 2108 2003 21.3 2105 26.9 2104
41.5 4004 42.4 41.9 4006 39.3 45.0
21.3 19.9 18.8 230g 24.4 2108 18.8
4107 41.6 4008 39.9 42.3 39.0 40.3
2400 20.8 17.8 26.8 30.1 18.8 1401
4208 45.3 4106 3800 4309 44.1 39.8
2705 2402 18.5 2903 36.2 20.1 11.3
4307 4900 43.2 36.3 4403 50.1 4109
31.3 28.6 20.3 31.5 41.6 23.7 10.4
4402 5105 44.9 3408 4305 55.5 44.5
34.8 3301 22.6 3303 46.1 28o2 10o8
44.3 54,1 4604 33.4 4108 60.1 47.0
43.0 44.8 29.6 37.1 55.1 41ol 15.3
4206 5"/.6 4809 2908 33.6 7002 5207
50.9 57.3 38.3 4004 60.7 5605 23../
37.5 5/.2 50.1 2502 l'/.g 80.1 57.9
5409 64.5 4308 4201 61.6 65.9 29.9
3202 5304 4906 22.1 6.2 86.5 60.4
57.1 68.9 4./05 4300 6102 72.2 34.4
27.7 48.0 48.7 19.8 -1.2 91.4 61.8
5804 71.6 5001 4305 60.4 7606 37.6
24.1 42.1 47.6 18.1 -6.2 95.9 62.6
59ol 73.4 51.9 4309 5906 79.9 4001
21.1 36.1 46.6 1609 -9.6 100.5 6302
Sg.6 ./4.5 53.3 44.1 5809 82.4 4200
18.7 30.5 45.7 1509 -12.0 105.8 63.5
59.9 75.2 54.4 4403 5802 84o3 43o6
1607 25.4 44.8 15.1 -13.8 11204 63.7
6006 76o4 57.7 4407 55.9 87.6 48.5
10.3 6.4 41.4 12.5 -18.7 -14905 6400
6006 75.9 5909 44.9 54.1 84ol 5200
506 -7.3 38.3 10.6 -21.5 -105.2 6308
6005 75.4 6007 45.0 5303 82.3 53.5
3.7 -12../ 36.7 9.8 -;2.6 -99.2 63.6
60.5 75.1 61.2 4500 52.8 81.3 54.3
2.6 -1505 35.8 g.4 -23.1 --96.8 63.4
60.3 74.5 61.8 45.0 52.1 79.9 55.5
1.0 -19.2 34.4 807 -23.8 -g4.1 63.2
325 32N
X F X R

























































GEOGRAPHZC LATITUDE " 51.G0 GEOGRAPHIC LONGITUDE =
RIGICITY
(IN BY) VERTICAL 16N 16E 165 16k 32N
C.9C AS. LAT X R X R X R X R X R X R
AS.LCNG X R X R X R X R _ R X R
1.5C AS. LAT X R X R X R X R X F X R
AS.LCNG X R X R X R X R X F X R
2.5C AS. LAT X R X F X F X F X R X R
AS.LONG X R X F X F X F X R X R
3.5C AS. LAT 13.3 9.8 12.7 16.2 8.4 17.1
AS.LONG 179.2 173.9 22C.1 192.5 159.2 198.3
4.5C AS. LA1 -5.8 -5.0 C.6 -5.8 -10.1 -5.4
AS.LONG 13C-3 129.1 139.6 127.9 12C.6 117.9
5.50 AS. LAT -IC.8 -12.6 -12.0 -IC.7 -8.C -14o7
AS.LONG IC2.5 105.8 115.7 102.5 92.6 110.6
6.5C AS. LAT -5.7 -3.7 -8.3 -8.4 -3.6 -6.6
AS.LONG 85.5 85.8 94.5 87.5 78.1 9C.9
1.5C AS. LAT -3.8 C.C -3.8 -6.0 -3.5 3.8
AS.LONG 76.5 74.7 82.1 78.5 71.4 76.5
8.5C AS. LAT -3.9 -1.2 -3ol -4.1 -3.6 5.1
AS.LONG 71.8 69.5 75.3 72.7 68.3 67.6
9.5C AS. LA1 -3.8 -3.1 -4.0 -2.1 -2.2 1.9
AS.LONG 69.1 67.6 71.7 68.6 66.4 64.C
II.CC AS. LA1 -2.1 -4.1 -5.3 C.9 2.2 -2.8
AS.LONG 66.8 67.3 69.2 64.3 64.6 64.2
13.C0 AS. LIT 2.4 -1.2 -4.9 5.3 IC.2 -4.C
AS.LONG 64.9 67.7 67.9 6Co2 62.? 67.1
15.00 AS. Lil 7.9 4.3 -2.4 9.5 L8.C -0.5
AS.LONG 63.4 68.2 67.0 57.0 6C.7 70.C
17.00 AS. LAT 13.3 1C.6 l.O 13.1 24.8 5.1
AS.LONG 62.0 68.6 66.4 54.5 58.4 72.4
19.0C AS. LAT 18.1 16.7 4.8 16.2 3C.4 11.4
AS.LONG 6C.7 68.8 65.9 52.2 55.9 74.5
25.CC AS. LAI 29.1 31.4 15.1 22.8 41.4 28.4
AS.LONG 56.6 68.2 66.5 46.7 47.3 78.9
35.CC AS. LA! 39.1 46.1 26.5 28.5 49.0 47.0
AS.LONG 49.7 66.2 62.C 40.2 33.7 81.9
45.C0 AS. LAT 46.1 54.1 33.3 31.3 51.3 58.1
AS.LONG 43.8 58.8 59.6 35.8 23.5 82.2
55.C0 AS. LAT 46.8 58.8 37.6 32.8 51.8 65.2
AS.LONG 39.1 53.1 57.3 32.7 16.5 80.8
65.C0 AS. LAT 48.4 61.8 40.5 33.7 51.6 70.2
AS.LONG 35.4 47.7 55.4 3C.4 11.5 78.2
75.CC AS. LAT 49.5 63.6 42.6 34.3 51.3 73.7
AS.LONG 32.5 42.9 53.8 28.7 7.9 74.8
85.CC AS. LAT 5C.1 64.9 44.2 34.7 5C.8 76.4
AS.LONG 30.1 38.6 52.3 27.3 5*3 70.6
95.CC AS. LAT 50.6 65.7 45.4 35.0 50.4 78.6
AS.LONG 28.1 36.9 51.1 26.2 3.2 65.6
150.CC AS. LAT 51.6 67.4 48.9 35.7 68.7 83.C
AS.LONG 21.7 21.7 46.7 22.7 -2.6 30.8
250.0C AS. LAT 51.8 67.5 51.1 36.0 47.L 82.7
AS.LONG L7.C 11.7 43.0 2C.2 -6.4 -9.6
35C.CC AS. LAT 51.8 67.4 52.0 36.1 46.3 81.6
AS.LONG 15.0 7.4 4L.2 19.I -7.9 -22.9
450.CC AS. LAT 51.8 67.2 52.4 36.1 45.9 8C.8
AS.LONG 13.9 5.1 4C.2 18.5 -8.6 -28.6
75C.CC AS. LAI 51.7 66.9 53.0 36.2 45.3 79.6

















































































































































































c.qo AS. LA7 X R X R
AS.LONG X R X R
1.50 AS. LA| X R X P
AS.LONG X R _ R
2.50 AS. LAT X R X F
AS.LONG x R X F
3.50 AS. LA7 X R X R
AS.LONG X R X R
4.50 AS. LAT 15.1 16.1
AS.LONG 222.8 219.7
S.SO AS. LiT -6.6 -8.1
AS.LONG 139.9 163.1
6.50 AS. LAT -8.4 -7.7
AS.LONG 112.6 110o7
7.50 AS. LA1 -8.4 -5.4
AS.LGNG 1CC.Q 96.3
8.50 AS. LAT -g.3 -7.C
AS.LONG 93.3 90.C
9.S0 AS. LAT -q.8 -9.3
AS.LONG 89.1 87.4
11.00 AS. LAT -8.6 -10.5
AS.LONG 84.5 85.4
13.00 AS. LAT -4.0 -7.6
AS.LONG 80.2 83.6
15.00 AS. LAT 1.7 -1.7
AS.LONG 77.2 82.C
17.00 AS. LA1 7.5 S.C
AS.LONG 74.8 81.2
lg.O0 AS. LAT 12.7 11.5
AS.LONG 72.8 8C.5
25.0C AS. LAT 24.4 27.C
AS.LONG 67.6 78.3
35.00 AS. LAT 35.1 42.3
AS.LONG 60.1 73.3
AS.CO AS. LAT 4C.S S0.6
AS.LONG 54.1 61.6
5S.00 AS. LAT 43.4 55.S
AS.LONG 69.4 62.C
65.00 AS. LAT 45.2 58.5
AS.LONG 65.7 56.8
75._0 AS. LAT 46.3 60.5
AS.LONG 42.7 52.2
Q9.O0 AS. LAT 47.1 61.8
AS.LONG 60.3 68.2
95.00 AS. LAT 67.6 62.7
AS.LONG 38.6 46.8
150.00 AS. LAT 68.8 66.6
AS.LONG 31*9 32oS
250.00 AS. LAT 49.2 65.0
AS.LONG 27.3 23.2
350.00 AS. LAT 49.3 64.9
AS.LONG 2S.2 19.1
650.00 AS. LA7 4q.3 66.8
AS.LONG 26.1 16.9
750.00 AS. LAT 49.3 66.6
AS.LONG 22.5 13.8
49.20 GEOGRJP_iC LONGITUDE = 20.22
168 16S 16N 32N 32E
X R X R _ R X R X R
X R X R X A X R X R
x R x R X R x R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X F
X R X R X R X R X F
-4.5 IS.l 11.3 14.g -2.0
312.2 218.1 180.6 182.2 390.g
1.3 -4.2 -8.6 -4.c; 18.5
162.1 142.4 126.5 151.5 200.3
-8.9 -9.6 -8.1 -10.4 -8.1
124.4 116.9 103.6 IIS.S 143.0
-7.4 -IO.O -q.l -2.0 -8.1
]L06.6 IC3.0 (J4.0 95.7 116.2
-7.6 -9.6 -g.9 -1.3 -5.7
97.7 $4.3 88.7 85.9 102.7
-9.1 -8.3 -8.8 -6.6 -6.3
93.1 88.1 86.8 82.3 96.0
-11.0 -5.6 -4.4 -9.3 -9.7
89.2 81.6 80.6 82.1 92.1
-10.9 -1.2 3.9 -10.6 -13.7
85.7 75.5 76.2 83.3 90.9
-8.5 3.1 12.1 -6.6 -15.5
83.1 71.2 72.9 84.3 gO.C
-4.7 7.1 19.3 -0.4 -15.1
81.1 67.8 69.9 85.2 88.8
-0.6 IC.5 25.1 6.3 -13.2
70.5 65.0 66.q 86.1 87.5
10.4 17.9 36.7 24.4 -6.7
76.3 58.6 $8.C 88.5 86.9
22.6 24.4 45.0 43.8 7.9
72.6 51.5 44.8 89.7 82.9
2g.8 27.6 67.7 55.2 16.3
6_.6 46.7 35.0 88.6 8i.7
34.4 29.4 48.5 62.5 22.0
67.0 43.4 28.1 86.2 80.8
37.4 30.5 48.6 67.5 26.0
64.9 41.0 23.2 82.9 79.9
39.6 31.2 48.4 71.1 29.0
63.1 39.1 19.6 78.9 79.2
61.3 31.7 68.1 73.7 31.3
61.6 37.6 17.G 74.4 78.5
42.5 3201 47.8 75.6 33ol
60.3 36.4 14.q 69.5 77.9
46.2 32.9 46.3 80.1 38.8
55.6 32.7 8.6 41.6 75.6
48.5 33.4 65.0 80.6 42.6
51.8 30.0 6.7 11.1 73.6
69.3 33.5 44.3 79.g 44.2
SO.O 28.8 3.0 -1.0 72.5
4908 33o6 430g 7903 45.1
49.0 28.1 2.2 -6.9 71.9
50.6 33.6 43.3 78.3 46.3




















































































































GEOGRAPHIC LATITUDE - 51.53
RIGI/|TY
I|N BY) ¥ERT1CAL 16h 16E
0.90 AS. LAT X R X R X R
AS.LONG X R X P X R
1.50 AS. LAT X R X R X R
AS.LONG X R X R X R
2.5C AS. LAT X R X F X R
AS.LONG X R X F X 8
3.50 _ AS. LA7 4.2 1.2 10.0
AS.LONG 162,4 161.5 161.5
4.50 AS. LAT -9.6 -8.9 -5.2
AS.LONG IIC.5 IO9.6 118.1
5.50 AS. LAT -lC.O -12.0 -12.6
AS.LONG 87.6 91.I 98.9
6.50 AS. LAI -4.2 -2.1 -7.0
AS.LONG 72.5 73.7 81.O
7.50 AS. LAT -2.6 1.5 -2.5
AS.LONG 66.6 63.2 70.0
8.50 AS. LAT -2.5 0.2 -1.9
AS.LONG 60.3 58.2 63.7
q.50 AS. LAT -2.3 -1.8 -2.8
AS.LONG 58.1 56.6 6C.5
II.CO AS. LAT -0.6 -2.8 -4.0
AS.LONG 56.3 56.7 58.5
13.00 AS. LAT 3.9 C.C -3.6
AS.LONG 54.8 57.6 57.4
15.O0 AS. LAT 9.5 5.5 -0.8
AS.LONG 53.6 58.5 56.9
17.00 AS. LA1 16.9 11.7 2.6
AS.LONG 52.4 59.1 56.4
19.00 AS. LA1 19.7 17.8 6.6
AS.LONG 51.1 59.6 56.0
25.00 AS. LAT 30.5 32.6 L6.5
AS.LONG 46.9 59.0 54.8
35.O0 AS. LAT 4C.3 47.C 27.7
AS.LCNG 3q.q 55.0 52.2
65.00 AS. LAT 45.1 55.0 34.3
AS.LONG 33.8 49.4 69.7
55.00 AS. LA7 47.7 59.6 38.4
AS.LONG 28.9 63.5 47.4
65.00 AS. LAT 49.2 62.6 41.2
AS.LONG 25.1 37.9 45.4
75.00 AS. LAT 50.I 64.2 43.3
AS.LONG 22.1 32.9 43.7
85.00 AS. LAT 50.7 65.4 66.7
AS.LONG L9.7 28.5 42.2
qS.0C AS. LAT 51.1 66.2 65.9
AS.LONG 17.7 26.7 41.0
150.00 AS. LAT 51.8 67.7 49.2
AS.LONG 11.3 11.2 36.6
250.CC AS. LAT 52.0 67.7 51.3
AS.LONG 6.7 1.3 32.7
350.00 AS. LAT 51.9 67.4 52.1
AS.L/NO 6.7 -2.8 3C.q
450.00 AS. LAT 51.8 67.2 52.5
AS.LONG 3.6 -5.1 29.9
750.00 AS. LAT 51.7 66.9 53.0
AS.LONG 2.1 -8.2 28.5
GEOGRAPHIC LCNGITUCE = -0.C9
16S 164 32h 32E 32S 32W
X R X R X R X R X R X R
X R X R X R X P X R X R
X R X F X F X R _ F X R
X R X F X F X R X F X R
X R X R 0.6 X R X R -12.7
X R X R 589.3 X R X R 1C15.0
7.2 O.0 7.6 16.6 9.8 -3.8
148.1 129.5 156.9 216.7 154.2 117.7
-9.2 -12.0 -7.3 -1.6 -8.4 -13.2
107.8 102.4 100.C 121.0 104.6 96.6
-10.2 -6.6 -15.C -11.2 -IC.q -3.5
86.6 78.7 95.5 111.4 86.8 73.1
-7.1 -1.7 -5.1 -11.7 -q.O 1.7
73.8 65.5 79.2 92.4 75.9 59.6
-4.6 -1.8 5.6 -4.2 -6.2 0.I
66.1 59.4 65.8 77.6 67.6 53.9
-2.6 -2.0 6.7 -0.7 -1.9 -0.9
61.1 56.8 57.0 68.3 61.3 52.6
-0.6 -0.7 3.4 -1.1 1.7 C.6
57.5 55.5 53.3 63.C 56.3 52.4
2.6 3.6 -1.5 -4.3 6.C 6.7
53.7 54.3 53.6 60.0 50.4 52.5
7.2 11.6 -3.0 -8.0 9.7 17.2
5C.0 52.9 56.9 59.9 44.5 51.9
11.4 19.4 0.2 -9.2 12.0 27.2
47.0 51.2 60.1 60.5 40.1 5C.2
15.1 26.2 5.8 -8.5 13.5 35.5
44.5 49.1 62.8 61.0 36.8 47.4
18.2 31.8 12.C -6.6 14.6 42.1
42.2 4E.6 65.0 61.3 34.1 43.5
24.6 42.9 28.9 1.3 16.5 53.6
36.6 37.9 69.7 6107 28.7 28.1
29.9 5C.4 47.6 12.9 18.0 57.6
29.9 23.7 73.1 61.8 23.7 3.6
32.4 52.4 58.5 20.6 18o7 55.8
25.4 13.1 73.4 61.5 20.9 -10.8
33.7 52.7 65.7 25.9 19.2 53.3
22.3 5.9 72.1 61.1 lq.C -18.6
34.5 52.4 70.6 29.6 19.4 51.0
20.0 C.8 69.6 60.5 17.7 -23.1
35.0 51.9 76.1 32.4 19.6 49.1
18.2 -2.7 66.2 60.0 16.8 -26.0
35.3 51.4 76.8 36.5 19.8 67.5
16.9 -5.3 61.q 59.5 16.0 -28.0
35.5 50.9 78.8 36.2 19.9 46.2
15.8 -7.6 56.9 59.0 15.4 -29.4
36.0 48.9 83.3 41.5 20.2 42.0
12.3 -13.2 20.5 57.1 13.6 -33.1
36.2 47.2 82.8 45.0 20.3 38.8
9.8 -16.8 -20.8 55.4 12.3 -35.1
36.2 46.4 81.7 66.6 20.4 37.4
8.8 -18.2 -33.7 54.4 11.7 -35.8
36.2 45.9 80.8 47.4 2G.4 36.7
8.2 -19.0 -39.2 53.9 11.4 -36.2
36.2 65.3 79.6 48.5 20.5 35.6
7.6 -2C.C -45.2 53.1 IC.9 -36.6
-66-
¥ACQUARIE |SLANOS
GEOGRAPHIC LAT]TUOE = -54.5C GEOGRAPHIC LONGITUDE = 158.9C
RIGI_IT_
(IN BV) ¥ER11CAL 16K 16E 165 16W 32N 321 32S 32M
O.qO AS. LA] 8.7 8.6 7.7 8.3 9.4 8.7 7.4 8.6 9.6
iS.LONG 274.5 273.7 277.0 274.4 273.C 272.7 277.8 276.9 268.5
1.50 AS. LiT 7.4 8.C 8.9 8.5 6.4 7.8 9.3 6.7 7°8
AS.LONG 235.2 234.E 237.7 237.0 233.5 233.6 237.8 234°3 234.0
2.50 AS. LAT -2.8 -3.6 -2.8 -3o6 -3.2 -3.7 -3o6 -6.5 -6o7
AS.LONG 217.7 217.2 218.0 217.0 216.8 217.3 219.8 218.9 213.9
3.50 AS. LiT -IC.O -11.3 -9.1 -9.4 -lOoB -12.2 -10ol -13.2 -10.8
AS.LONG 211.1 210.C 210.9 210.9 210.8 209.5 211.3 2C9.8 208.7
4.50 AS. LiT -17.2 -19.3 -15o8 -19.3 -18.9 -13o3 -12.4 -le.5 -22.5
AS.LONG 2C6.2 205.8 209.1 208°0 2C3.7 204.9 212.3 212.7 2C1.8
5.50 AS. LAT -18°7 -2C.4 -17.5 -17.7 -19.8 -21.6 -18.1 -2C.3 -19.8
AS.LONG 2C6°5 2C3.1 203.8 2C4.4 2C4.E 2C2o6 2C3.7 2C2.7 203.0
6.50 AS. LAT -23.1 -23.2 -18.3 -21.4 -27.3 -23.7 -16.6 -18o0 -29.3
AS.LONG 2G4.C 199.8 204°8 2C7.6 2C3.4 195.9 2C6.0 2C8.1 2C4.3
7.50 AS. LAT -27.2 -24.6 -22.8 -28.6 -31.4 -22.3 -17ol -26°2 -35.9
AS.LONG 2CI.4 198oC 205.0 2C6.0 198.1 194o5 2C7o3 211.3 196.9
8.50 AS. LiT -29°2 -26.1 -27.1 -32.5 -31.5 -22.9 -23.2 -34.2 -35.4
IS.LONG 198.5 197.3 2C2°8 2C1.1 194.3 19507 2C7.3 2C7o3 19C.6
9.50 AS. LAT -29.9 -28.0 -29.4 -32.7 -30.7 -25.7 -28.1 -36.9 -32.8
AS.LONG 196.6 196.8 199.7 197.0 193.4 196.7 206.1 2C0o6 189.0
11°00 AS. LAT -30.3 -31.G -30.1 -3C°7 -30.8 -31.2 -3C°6 -34.1 -31.4
AS.LONG 195.6 195.7 |95°9 195.0 194.9 195.9 197.6 194.3 192.1
13o00 AS. LiT -31.6 -36.6 -29.1 -29.2 -34.C -37oC -28.3 -28.9 -34.8
AS.LONG 196.0 193.5 194.C 197.0 157.6 191.6 192°6 195.5 197.7
15.00 AS. LiT -33.8 -37.1 -28.5 -3C.0 -38.6 -39.9 -24o7 -26.9 -61ol
AS.LONG 196.6 19C.8 194.2 2CC.5 159.2 185.3 191.5 2C0.7 2C1.4
17.00 AS. LiT -36.3 -38.8 -28.5 -32.4 -43.4 -40.6 -22.0 -27.7 -67.9
AS.LONG 196.9 188.2 195.1 2C3.6 199.3 179.8 192.8 2C6.2 202.8
19.00 AS. LAT -38.8 --39.9 -29.2 -35.5 -47.6 -40.0 -20.5 -3C.1 -56.1
AS.LONG 196o8 185.8 196.2 2C6.1 198.1 175.6 196.9 211ol 201.8
25.00 AS. LiT -44.8 -61.3 -32.6 -44.7 -56.2 -36.2 -20.4 -39.9 -66.3
AS.LONG 194.8 18C.6 198.8 2C9.9 190.C 168.6 2CC.9 221.8 187.1
35.00 AS. LiT -5C.5 -41.4 -38.2 -55.5 -61.0 -31o2 -24.7 -53.8 -69.1
AS.LONG 189.3 175.4 200.1 ZC9.4 173.1 165.8 2G7.1 23C.9 169.6
45.00 AS. LiT -53.1 -41.2 -62.1 -61.9 -6C.9 -28.5 -29.0 -63.0 -66.5
AS.LONG 186.2 1i2.8 199.9 205.1 161.2 165.6 210.2 235.2 131.8
55.00 AS. LiT -56.4 -40.9 -44.8 -65.6 -59.7 -27.C -32.4 -69.3 -60.1
AS.LONG 180.2 171.2 199.2 199.7 154.1 165.9 211.9 237.1 125.2
65.00 AS. LA! -55.0 -40.7 -66.7 -67.9 -58.5 -26.1 -34.9 -73.8 -56o7
AS.LONG 177.2 170°2 198.4 194.2 145.8 166.2 212.9 237.5 122.3
75.00 AS. LiT -55.4 -4C.5 -48.1 -69.3 -57.3 -25.5 -37o0 -77.2 -54°1
AS.LONG 174.8 169.5 197.6 189.1 146.9 166.5 213.5 238.8 120.8
85.00 AS. LiT -55.6 -40.3 -69.2 -7C.2 -56.3 -25.0 -38.6 -79.7 -52.0
AS°LONG 172.9 168.9 196.9 184.6 145.0 166.8 213.9 235.1 120.0
95.00 AS. LAT -55.7 -40.2 -50.0 -70.7 -55.5 -26.7 -39.9 -81.7 -50.4
AS.LONG 171.4 168.5 196.2 180.7 143.6 167.0 216.2 232.5 119.6
150.00 AS. LiT -55.6 -39.8 -52.5 -71.5 -52.6 -24.0 -64.1 -87.0 -65.2
AS.LONG 166.7 167.2 193.6 167.1 140.C 167.8 216.5 189.5 119.0
250.00 AS. LiT -55.3 -39.5 -56.1 -71.I -5C.5 -23.6 -47.1 -85.7 -61.7
AS°LONG 163.5 166.4 191.3 157.5 138.1 168.3 216.4 115.8 119.1
350.00 AS. LiT -55°1 -39.4 -54.8 -7C.7 -49.5 -23.5 -48.4 -84.O -4C.2
AS.LONG 162.1 166.C 190.2 153.6 137.5 168.6 214.2 IO4.9 119.3
450.00 AS. LiT -55.0 -39.3 -55.1 -7C.4 -49.C -23.5 -69.2 -83.0 -39.3
AS.LONG 161.4 165.8 189.6 151.5 137.2 168.7 214.1 IC1.4 119.6
750.00 AS. LAI -54.8 -39.2 -55.6 -69.9 -48.2 -23.4 -5Co2 -81.6 -38.2
AS.LONG 16C.3 165.6 188.6 148.8 136.7 168o9 213.9 98.2 119.6
-67-
_AWSON,ANTARCTICA
GEOGRAPHIC LATITUOE = -67.60 CEOGRAPHIC LONGITUDE z 62.88
R|GICITV
(IN B_) VERTICAL 16_ |6E 16S 16k 32N 328 32S 32W
O.90 AS. LAT 9.C 9.C t0.4 8.9 7.5 9.8 11.2 1C.1 7.8
AS.LONG 61.5 60.9 60.9 6C.4 60.8 60.4 63.0 6C.q 60.7
1.50 AS. LAT -3.8 -4.3 -4.4 -5.7 -5.l -5.C -3.4 -4.I -5.3
AS.LONG 56.C 55.4 55.2 55.2 56*3 54.3 58.5 58.8 55.5
2°50 AS. LAT -15.7 -15.5 -1204 -13.8 -18.5 -14.8 -13.7 -16.6 -2C.I
AS.LONG 55.6 53.8 54.8 56.0 55.C 51.7 52.1 52.7 55.2
3.50 AS. LAT -21.3 -21.4 -L7.6 -19.4 -24.8 -21.1 -17.8 -2C.1 -27.0
AS.LONG 55.5 52.9 54.2 56.4 55.3 69.9 50°8 52.7 55.5
4.50 AS. LAT -27.3 -27.2 -28°0 -28.6 -27°4 -27.6 -26.5 -32.3 -28.1
AS.LONG 51.5 51.4 52.9 52.5 51.4 51.5 57.5 58°4 50°3
5.50 AS. LA1 -26.8 -28.2 -23.8 -25.1 -30.6 -29.7 -26.9 -26.3 -33.2
AS.LONG 54.5 51.2 51.9 55.3 56.C 47.3 48.7 52.4 57.1
6.5C AS. LAT -32.3 -3l.l -26.5 -31.2 -37.1 -29.2 -20.6 -26.8 -41.3
AS.LONG 57.4 52.8 57.9 61.9 55.6 48.O 54.8 62.9 54.5
7.50 AS. LAT -37.2 -34.5 -33.3 -38.9 -39.7 -31.5 -26.3 -36.7 -42.5
AS.LONG 55.6 52.7 59.6 6C.8 51.9 50.2 6I.I 67.6 48.6
8.50 AS. LAT -38.9 -37.C -38.0 -41.8 -39.3 -35.1 -34.1 -44.0 -4C.5
AS.LONG 52.3 51.3 56.1 55.2 49.7 50.8 61.3 62.9 46.8
9.50 AS. LA7 -38.5 -38.3 -39.2 -4C.6 -38.4 -38.4 -39.0 -45.1 -38°9
AS.LONG 50.0 49.7 51.5 5C.9 49.8 49.8 56.6 55.1 48.7
II.CO AS. LAT -36.9 -3q.C -37.1 -36.6 -37.9 -41.5 -39.4 -4C.1 -38.9
AS.LONG 4g.5 47.9 47.2 5C.0 52.3 46.3 47.g 49.7 53.8
13.CO AS. LAT -35.5 -39.1 -32.8 -32.8 -39.3 -42.8 -33.5 -32.8 -42.3
AS.LONG 51.9 47.C 47.0 54.2 56.6 41.3 42.9 53.1 60.5
15.CC AS. LAT -35.6 -39.2 -29.8 -31.6 -42.0 -42.3 -27.2 -28.9 -47.2
AS.LONG 55.1 47.1 49.7 6C.0 60.2 37.7 43.9 6C.3 65.4
IT.CO AS. LA7 -36.5 -39.4 -28.3 -32.2 -45.C -41.2 -22.7 -27.8 -52.1
AS.LONG 58.2 47.5 53°2 65.5 62.9 35.7 47.1 67.8 68.5
19.00 AS. LAT -37.9 -39.8 -27.9 -33.8 -48.0 -40.1 -19.8 -28.3 -56.7
AS.LONG 60.8 48.1 56.6 TO.3 66.6 34.6 51.0 74.6 70.0
25.0C AS. LAT -42.6 -41.4 -2g.5 -39.8 -55.3 -37.6 -17.1 -33.5 -66.8
AS.LONG 66.1 49.6 64.8 8C.7 66.3 34.2 61.5 9C.| 67.5
35.C0 AS. LAT -48.7 -43.8 -34.1 -48.3 -62.5 -35.9 -19.3 -62.5 -74.8
AS.LONG 6q.q 5C.9 72.8 90.2 63.3 35.7 72.q 105.9 48.5
45.00 AS. LAT -52.7 -45.6 -37.9 -54.1 -66.2 -35.4 -22.5 -48.8 -76.4
AS.LONG 71.2 51.4 77.[ 95.2 58.3 37.1 79.4 115.6 25.9
55.00 AS. LAT -55.4 -46.8 -4C.8 -58.2 -68.2 -35.3 -25.2 -53.3 -75.7
AS.LONG 71.5 51.5 79.8 98.3 53.3 38.1 83.6 122.5 1C.6
65.C0 AS. LAT -57.4 -47.7 -42.9 -61.1 -69*4 -35.4 -27.4 -56.5 -74.4
AS.LONG 71.3 51.5 8I.5 1C0.3 49.C 38.8 86.5 127.6 I._
75.C0 AS. LA7 -58.8 -48.4 -44.6 -63.3 -7C.1 -35.5 -29.1 -58.8 -73.2
AS.LONG 71.0 51.4 82.7 IC1.7 45.4 39.4 88.6 131.7 -3.2
85.C0 AS. LAT -59.9 -48.9 -45.9 -65.0 -70.5 -35.6 -30.5 -6C.7 -72.1
AS.LCNG 7C.7 51.3 83.6 IC2.7 42.4 39.8 90.1 135.1 -6.5
95.CC AS. LA7 -60.7 -49.3 -46.9 -66.3 -70.8 -35.8 -31.7 -62.1 -71°2
AS.LONG 7C.3 51.2 84.2 1C3.4 39.9 4C.2 91.4 137.9 -8.7
1SO.CO AS. LAT -63.3 -5C.6 -50.3 -7C.6 -71.2 -36.3 -35.5 -66.5 -68.I
AS.LONG 68.5 50.8 86.1 IC5.4 31.7 41.2 95.2 148.0 -13.7
250.0C AS. LA7 -65.1 -51.5 -52.8 -73.7 -71.1 -36.7 -38.4 -69.4 -65.9
AS.LONG 66.7 5C.3 87.2 1C6.4 25.9 42.0 97.7 156*5 -15.9
35C.CC AS. LAT -65.8 -51.9 -53.9 -75.0 -7C.9 -36.9 -39°6 -7C.6 -64.9
AS.LONG 65.8 5C.1 87.6 IC6.6 23.5 42.3 98.8 160.7 -16.6
450.00 AS. LAT -66.2 -52.1 -54.5 -75.7 -70.8 -37.1 -40.4 -71.3 -64.3
AS.LONG _5.2 5C.C 87.8 106.7 22.2 42.4 99.4 163*2 -16.9
750.0C AS. LA1 -66.8 -52.5 -55.3 -76.7 -7C.7 -37.2 -41.4 -72*1 -63.6
AS.LONG 64.3 49.8 88.1 IC6.7 2C.4 42.7 leo.2 166.9 -17.3
-68-
PCPURO0 SO_k(.INTAACTICA
GE_GIAFHI( LAIIIUDE • oT].t_ GECGRAP_IC LCNGITUCE = 1_6.62
II01_i1_
(IN 8¥) _SRIICdL 16k leE 165 16k 32k 3_E 325 32k
C.9@ AS. LA7 --58.5 -§9.7 -59.4 -55.3 -59.7 -60.1 -56.9 -56.9 -59.7
AS,LONG 216o8 2]8.3 275.5 276.1 275.4 272.7 2]?ol 2]9.7 278.8
1.5© AS. LAT -85ol -85.9 -63.8 -63°8 -65.2 -85.4 -83.9 -69.| -65.4
AS.LCkG 276.C 273.e 274.5 278.2 278.5 2T5.] 272.1 275.2 273.1
2.50 aS. L37 -6e.9 -6S.C -69.1 -8S.2 -89.4 -68.1 -68.5 -7C.5 -73.0
aS.LCNG 274.2 273.8 273.6 214.1 272.3 268.1 276.0 2EC.3 272.0
3.50 aS. La! -71.5 -12.4 -71.6 -70.7 -71.3 -71.3 -71.9 -72.3 -73.1
AS.LCkG 274.4 274.C 271,0 273.7 274.7 271o6 271.3 274.1 267.3
4o50 AS. LaY -74.4 -73.6 -72.3 -7S.G -77.2 °73.7 -69.3 -73°0 -80.1
dS.LCNG 270.8 262.6 273.8 26Co8 289.3 251.2 276.2 293.1 283.4
5.5@ 65. LiT -74.7 -75.q -74.7 -73.4 -74.3 -75.3 -75.0 -74.2 -_4.9
dS.LGNG 2730_ 273.2 268.0 273.1 276.2 271.1 286.C 211.6 268.3
6.5© 6S. LJl -77.i -79.6 -74.© -73.6 -78°6 -61.7 -71.5 -70.1 -76.8
aS.LGNG 2_4.@ 28©.8 265.8 285oS 291._ 250.0 257.3 285.2 299.8
7.3© AS. LiT -7|.7 -78.4 -74.2 -17.1 -82o9 -78.C -69°8 -72.6 -83.9
AS.LCNG 27©.9 248.a 289.8 252.3 280.2 227.C 286.8 3C2.e 320.9
8.5G AS. La| -78.9 -78°9 -75.7 -79.9 -_2.6 -74.8 -71.7 -77.6 -87.8
aS.LQNG 266.1 250.8 272°8 2e7.1 256.2 235.c 27504 318.4 25809
9.50 65. LiT -7J.7 -76.9 -77.3 -ec.4 -80.3 -74.5 -75.c -Ei°2 -83.9
A$.LCN@ 263.3 257.8 272.6 273.8 254.2 246.8 278.8 3CC.5 230.G
II.C© AS. LA7 -78.7 -78.8 -79.0 -78.8 -78.7 -77.3 -79.C -80.4 -80.©
AS.LCNG 268.q 261.4 266.9 265.2 286.9 262.0 269.2 27301 253.4
13.OO AS. Lal -79.7 -82.7 °79.6 -78°6 -78.8 -83.9 -79.1 -75.3 -78.0
AS°LCNG 275.8 274oC 256,9 275°3 288o8 272.4 243°3 272°C -73.3
15.@@ AS. La7 -e103 -86.4 -7_.1 -75.e -81.2 -88.4 -73.9 -71.4 -77.3
A$.4LCNG 282.2 262.8 251.C 265.5 -13.2 179.2 233.5 282.6 -42.6
I;.C| aS. L81 -62.9 -67.5 -7i.4 -75.q -el.C -83.3 -72.7 -6e.9 -76.5
6S.LC_@ 287.3 197.9 248.9 2_5.8 -24.7 140.8 233.8 294.1 -15.4
lq.C© AS. LAI -E4°3 -65.3 -77.9 -75.5 -81.5 -78.5 -70.2 -87.5 -75.2
_S.LCNG 251.C 187o3 248.8 305.4 -C.5 144.2 237.C -55.6 7.2
23.0© AS. LAT -88.3 -79.3 -77.1 -78.7 -80.1 -88.9 -_e.1 -85.1 -70.3
aS.tCk_ 287.9 184.4 25hg °3C.2 54.5 158.2 248.3 -32.2 5C.4
35.G© 65. LJ7 -87o5 -74.C -77.2 -78.1 -75.7 -61.C -83._ -6di_.4 -63.7
dS.LCEG 151.7 17301 257.1 -C.6 9h8 173.1 261.5 -7.2 82.3
45000 65. LAY -e503 -71.4 -7707 -7806 -7207 -57.3 -8306 -6402 -59.6
AS°LC_G 150°8 175.C 260.4 !q,4 1c7.4 181.7 269.6 8.c 9V.S
55.@C _S. LA7 -83°8 -89.9 -78.2 -78.7 -7C.7 -35.3 -83.8 -84.C -51.C
AS.LONG 152.8 183.C 262.4 33.2 116.C 187o2 274.g 18.1 1¢6.6
65.©0 aS. LA! -82.8 -69.C -78.6 °78.5 -89.4 -_4.1 -84.C -63.9 -35.2
A$oLCNG 154o6 185.8 263.8 42.9 121._ 191.1 278.7 25.3 112.6
75.00 AS. LAI -82.1 -6803 -78.9 -78.4 -68.4 -53.4 -8_.3 -63.7 -54.©
6S.LCkG 156.1 18_.9 264.7 5C.0 125.8 193.9 281.6 30.7 i16.9
83.00 AS. LaY -81.6 -6T.9 -79.2 -70.2 -87.7 -32.8 -6_._ -63.6 -53.0
AS.LCNG 15T.2 18g.3 265.4 55.3 126.5 198.1 283.7 34.1 12C.l
95o@@ AS. LI| -81.2 -87.5 -79.4 -7e.© -87.1 -52._ -84.7 -63.5 -52.3
A$.LCN@ 158.2 190.1 265.9 39.5 13C.7 197.8 285.5 38.C 122.6
15@.0@ AS. LA1 O19o9 -eeoe -8C01 -77.3 -85.4 -51o4 -85.6 -63.2 -50.2
aS.LONG 181.2 194.7 267.2 72.1 137.3 2C3.2 2qhC 6E.2 13C.3
25@.0© AS. Lal -79.C -68.1 -8C.7 -76.e -64.3 -50.9 -86.3 -62.9 -48.g
AS.LONG 183.3 157.4 267.9 e0.3 1_2,C 2C8.E 295.0 5503 135.3
350.0@ |So La7 07807 -850S -She -76.5 083._ -5©0_ -8607 082.7 -4803
OSoLCNG 18402 158.5 26801 e3.7 1430q 2ce._ 296.7 5803 13707
4_0.00 aS. LOT -78.5 -65.8 -81ol -78.3 -83.8 -5C.7 -86.g -62.7 -48.1
J$.LtNG 186.8 IS9.2 2_8°1 65.3 145.C 2C903 2S7.6 59.9 13@.9
750.G@ AS. Lal -Te°2 -65.8 -E1o3 -78o1 -63.3 05@o6 o87.1 -82.5 -41.7
JS.LCkG 183.5 2C@.1 268.2 eeoc 148.4 21c.5 2SqoC 82°3 140°5
-69-
PEX|CC CITYt_EX|CC
GEOGRAPHIC LATITUOE = 19.33 GECGRAPH|C LONGITUDE = -99.18
8|G|D|T¥
(|h BV) VERT[CAL 16N 16E 16S ILk 32N
0.90 AS. LAT X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
1.5C AS. LAT X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
2.50 AS. LAT X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
3.50 AS0 LIT X R X R X R X R X R X R
AS.LONG X R X R X R X R x R X R
6.50 AS. LAT X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
5.50 AS. LAT X R X R X R X R X R X R
AS.LCNG X R X R X R X R X R X R
A.50 AS. LAT X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
7.50 AS. LAT X R X P X R X R X R X R
AS.LONG X R X R X R X R X R X R
8050 AS. LAT X R X R X R X R X R X R
ASoLGNG X R X R X R X R X R X R
9.50 AS. LIT X R -9.6 X R 11.0 -21.3 X R
AS.LONG X R 228.1 X R 164.8 183.6 X R
11.00 AS. LIT 35.2 2C.5 X R 25.1 -C.6 19.3
AS.LONG E5.8 12C.2 X R 63.3 41.6 112.4
13000 AS0 LIT -13.0 -3.6 2706 -15.8 -26.3 12.7
AS.LONG 31.5 62.3 66.5 22.0 8.5 67.3
15.00 AS. LIT -26.6 -25.8 -10.9 -26.3 -25.8 -19.9
ASoLONG 6.9 19.7 36.6 -1.2 -16.9 33.4
17.C0 AS0 LAT -26.6 -28.2 -26.7 -27.1 -19.8 -30.2
AS.LONG -11.1 C.C 15.7 -18.0 -29.6 15.6
19.00 AS0 LIT -22.8 -26.C -27.8 -25.1 -13.6 -28.7
AS.LONG -23°6 -13.5 C.3 -29.7 -39.C 0.0
25.00 AS. LAI -10.8 -E.C -21.3 -17.4 -C.3 -10.6
AS.LONG -63.l -33.7 -25.9 -69.5 -55.9 -22.3
]5.00 AS. LAT C.7 8.1 -9.5 -9.5 IC.2 10.1
AS.LONG -58.1 -68.3 -63.3 -66.7 -71.1 -35.9
45.00 AS. LAT 6.6 16.5 -2.5 -5.6 16.8 22.6
AS.LCNG -66.6 -56.9 -51.8 -72.6 -8C.2 -63.8
55.00 AS. LIT 9.9 21.4 1.6 -3.3 17.2 29.5
AS.LONG -71.8 -62.8 -57.0 -77.7 -86.3 -69.6
65.00 AS0 LIT 12.0 26.5 6.6 -I.8 18.6 36.1
AS.LONG -75.7 -67.2 -60.7 -81.2 -90.7 -56.2
75.00 k5o LIT 13.6 26.6 6.6 -0.9 19.2 37.3
AS.LONG -78.7 -7007 -6306 -83.8 -96.C -5800
85000 AS. LIT 14.6 28.0 7.8 -C.2 19.7 39.6
AS.LONG -81.0 -73.6 -65.6 -85.7 -9605 -61o2
95.00 AS. LA! 15.1 29.1 9.0 C.2 20.0 61.3
ASoLCNG -62.8 -75.6 -67.2 -87.3 -98.5 -63.9
150.00 AS. LIT 17.1 32.1 12.2 1.6 20.6 46.0
AS.LONG -88.6 -83.0 -72.6 -92.2 -106.9 -73.6
250.00 AS. LA] 18.2 3306 16o2 206 20.7 68.5
AS.LONG -92.8 -8806 -76.5 -95.7 -lC9.4 -80.9
350.00 AS. LIT 18.5 36.2 15.0 2.7 20.6 69.6
AS.LONG -94.6 -90.8 -7802 -97.2 -111.3 -86.6
650.00 AS. LAT 18.7 36.6 L5.6 2.9 20.6 69.9
AS.LONG -95.6 -92.2 -79.1 -98.0 -112.6 -86.5
750.00 AS. LIT 19.0 36.8 16.G 3.1 2005 5C.6
IS.LONG -97.C -96.1 -80.5 -99ol -113.9 -89.3
321 325 32W
X R X R X R
X R X R X R
X R X R X R
X R X R X R
X R X R X R
X R X R X R
X R X R X R
x R x R X R
X R X R X R
X R X R X R
X R X R X F
X R X R X F
X R X R X R
X R X R X R
X R X R X R
X R X R X R
X R X R X R
X R X R X R
X R X R 28.7
X R x R 65.2
X R 18.9 -190!
X R 52.9 25.5
X R -15.2 -27.8



































GEOGRAPHIC LAT|TUCE = -23o10 GEOGRAPHIC L(3NGITUOE = -65.7C
RIGIDITY
(IN BV) VERTICAL 16k 16E 165 I_M 32N 32E 325
0.9(3 AS. LAT X R X R X R X R X R X R X R X R
AS.LONG X R X R X II X R X R X R X R X R
1.5C AS. LAT X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R
2°5(3 AS. LAT X R X II X R X R X R X R X R X R
AS.L(3NG X R _ R X R X R X R X R X R X R
3.5(3 AS. LAT X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R
4°5(3 AS. LA7 X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X 8 X R X R X R X R
S.5(3 AS. LAT X 8 X R X R X R X R X R X 8 X R
AS.LONG X R X I_ X R X R X R X R X R X R
6._0 AS. LA7 X R X 8 X R X R X R X it X .q X R
AS.LONG X R X R X R X It X R X R X R X R
7.50 AS. LA| X R X R X R x R X R X R X R X R
AS.LONG X R x R X R X R X R X R X R X fl
e.50 AS. LAT X R _ R X R X R x R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R
q.so AS. LAT X R X R X R X R X R X R X R X R
AS.LONG X R X A X R X R X R X R X R X R
11.C© AS. LAT X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R
13.00 AS. LA1 4.9 -1.9 X R 05°4 18.9 X R X R 7.0
AS.LONG 129.5 152.9 X R 14'9.6 6Co6 X R X R 25g.3
1SoCC AS. LAT 18o8 14.7 0.1 24.0 qo8 7o1 X R 3(3.1
AS.LONG 6C00 65.1 139o9 65.4 28.cj 8303 X R 85.4
IT.GO AS. LA7 12.3 13.(3 19.8 14.2 1.7 11.9 X R 22.3
AS.LONG 34.6 37°3 74.0 38.7 12o5 48.6 X R 48.9
190000 AS. LAT 6.0 10.(3 16.q 5.0 -4.1 13.1 14.0 10.1
AS.LONG 2003 21.3 48.3 2501 1.6 2q.7 1C703 34.0
25.00 AS. LAT 05.7 3.4 4.4 o12.2 -14.C 12.6 15.8 o13.5
AS.LONG 02.4 -4.C 16.6 4°2 -18.6 (3.3 43o0 14.9
35.00 AS. LAT 014.0 -1.5 -6.1 -24.7 -20.2 ll.l 3.7 -31.4
AS.LONG -20.5 o23.1 -3.5 -13.1 036.6 -2(3.9 15.5 -C.4
45.00 AS. LA1 -17.6 -3.7 -11.0 -3(3.2 022.4 10.4 02.6 -3q.8
AS.LONG -3C.4 °32.9 -13.6 23._ -_.7 o3!.5 3.q 010.5
53.00 AS. LAT -lq.4 -4.8 -13.8 033.1 -23.3 9.9 06.3 -44.5
AS.LONG -36.7 -39.(3 -lqo9 -3(3.4 °53.3 -38.1 02.7 -17.9
65.00 AS. LAT -2(3.5 05.4 -15.5 034.8 -23.7 q.7 -8.7 -47.3
AS.LONG -41.1 043.2 024.2 -35.4 -57.0 -42.5 07.3 -23o7
75.00 AS. LAT 021.| 05.8 -16o6 -35.9 023.8 qo5 -10o3 04g.2
AS.LONG -44.3 046.2 -27.4 -39.2 -61.2 -45.7 -10.6 028.3
8SoOt AS. LAT 02106 o6ol o17.4 036.6 -23.9 q.4 -lh5 °5(3.4
AS. LONG -46.8 -48o6 02905 -42.1 063.7 -4801 o13.1 03200
55.00 AS. LA7 -21.9 -6.3 -18.0 -37.1 023.9 9.3 -1205 -51.4
AS.LONG -48.8 °5(3.4 o31.8 044.5 -65.8 °50.0 -15.0 -35.1
15C.OC AS. LA7 -22.6 -6.7 -19.7 -38.3 -23.6 q.l -15.1 -53.6
AS.LONG -54.9 -56.1 -37.8 -52.0 -72.1 056.0 021.1 -45.3
250.0(3 AS. LAT -22.q -6.Q -20.7 -38.8 -23.3 8.q -16.7 -54.6
AS.LONG 059.2 -60.0 -42.0 057.3 -76.5 -60oC -25.3 -52.9
350.00 AS. LA1 -23.(3 -7.C -21.1 -30.0 -23.C 8.9 -17.4 -54.8
AS.LONG -61.(3 -61.7 -43.8 -59.6 078.3 -61.8 -27.1 -56.3
_50.00 AS. LAT -23.0 -7.0 o21.3 °39.0 -22.9 8.q -17.7 054°q
AS.LONG -62.1 -62.6 044.8 -60.8 -79.4 -6Z.8 -28.1 -58.2
75(3.00 AS. LAT -23.C -7.C -21.5 039.0 -22.7 8.9 -18.2 -55.C































































(IN 8V) VERTICAL 16h 16E
0.90 AS. LAT -23.2 -22.6 -21.8
AS.LONG 82.2 81.8 81.5
1.50 AS. LA| -3C.g -29.8 -28.6
AS.LONG 82.5 82.0 83.3
2.50 AS. LAT -36.0 -36.6 -36.6
AS.LONG 81.5 8C.3 81.0
3.5C AS. LAT -39.3 -4C.2 -39.0
AS.LONG 81.8 79.5 8C.3
4.50 AS. LAT -44.1 -42.5 -42.8
AS.LONG 83.3 82.8 86.8
5.50 AS. LA1 -43.5 -45.0 -43.0
AS.LONG EI.4 78.6 79.5
6.50 AS. LA1 -66.4 -63.6 -4C.0
AS.LONG 84.8 78.8 84.0
7.50 AS. LAT -47.6 -46.6 -43.1
AS.LONG 86.3 81.7 89.6
8.50 AS. LAT -5C.2 -67.2 -48.0
AS.LONG 86.9 83.1 9C.3
q.50 AS. LAT -51.3 -69.8 -51.2
AS.LONG 82.5 82.6 86.8
II.OC AS. LAT -51.0 -52.1 -51.6
AS.LONG 79.9 78.9 80.0
13.CC AS. LA1 -49.8 -52.5 -68.1
AS.LONG 79.5 74.C 76.0
15.00 AS. LAT -48.9 -51.3 -66.4
AS.LONG 81.0 71.3 76.9
17.C0 AS. LAT -48.7 -69.9 -41.7
AS.LONG 83.0 7C.2 79.7
19.CC AS. LAT -48.8 -48.7 -60.1
AS.LONG 85.0 70.2 83.1
25.CC AS. LAT -5C.6 -46.6 -38°9
AS.LCNG 89.6 72.3 92.0
35.C0 AS. LA] -53.8 -45.8 -60.9
AS.LONG 93.6 75.9 101.4
45.00 AS. LA! -56.2 -46.0 -43.4
AS.LONG 95.3 78.4 106.8
55.C0 AS. LAT -58.0 -46.6 -65.4
AS.LONG 96.1 80.0 110.2
65.00 AS. LAT -59.2 -46.8 -47.1
AS.LONG 96.6 81.1 [12.6
75.0C AS. LAT -60.2 -67.2 -48.3
AS.LONG 96.4 81.9 114.2
85.00 AS. LA1 -60.9 -47.5 -49.6
AS.LONG 96.4 82.5 115.5
95.0C AS. LAI -61.5 -47.8 -5C.2
AS.LONG 96.3 83.0 116.4
150.08 AS. LAT -63.6 -40.7 -53.1
AS.LONG 95.7 86.4 119.3
250.00 AS, LAT -64.6 -49,5 -55.2
AS,LONG 94.9 85.3 121.2
350.00 AS. LAT -65.2 -69.9 -56.1
AS.LONG 94.6 85.6 121.9
450.C0 AS. LAT -65.5 -5C.1 -56.7
AS.LONG 94.1 85.8 122.3
750.CC AS. LAT -65.9 -5C.6 -57.4
AS.LONG 93.7 86.1 122.9
GEOGRAPHIC LONGITUOE = 93.CC
[65 16h 32N 32E 325 32W
-22.6 -23.7 -22.9 -20.9 -26.7 -24.8
82.8 e1.6 80.2 83.0 82.7 81.3
-31.1 -31.2 -28.7 -30.3 -29.2 -32.4
84.0 81.3 79.9 8l.l 82.7 80.4
-36.1 -37.3 -37.7 -36.6 -39.3 -37.8
81.8 82.6 8C.8 85.8 82.5 82.8
-38.8 -61.2 -61.7 -41.4 -40.8 -62.4
82.8 82.9 78.8 83.0 81.6 83.8
-65.9 -44.3 -3q.8 -37.6 -66.9 -45.0
85.0 8I.C 81.5 E8.7 9C.4 78.3
-42.7 -45.6 -46.7 -65.4 -64.0 -47.0
83.0 83.2 77.4 81.0 82.0 86.7
-66.3 -48.9 -63.6 -38.C -42.4 -53.0
9C.0 83.6 72.6 79.8 92.1 82.8
-69.7 -50.7 -41.5 -37.1 -49.2 -53.8
92.8 81.6 76.2 88.6 98.5 76.8
-53.1 -Sl.C -43.5 -62.5 -55.3 -52.1
88.[ 80.2 80.5 96.2 95.2 75.1
-53.3 -51.C -67.3 -68.6 -56.7 -51.0
83.5 8C.C 82.1 93.7 87.6 77.0
-5C.8 -51.3 -52.5 -52.8 -52.9 -51.5
80.9 81.3 79.2 84.8 81.3 81.8
-67.6 °52.7 -55.2 -49.5 -47.O -54.9
83.6 63.5 70.0 74.5 84.5 87.2
-66.1 -54.5 -53.9 -63.2 -43.7 -59.3
88.5 85.0 62.1 72.7 91.8 90.0
-46.1 -56.5 -51.0 -37.7 -42.7 -63.4
93.5 15.7 57.8 75.1 99.3 90.0
-66.9 -58.2 -68.0 -33.7 -43.1 -66.8
98.0 85.7 56.1 79.C 106.2 87.7
-51.0 -62.1 -41.2 -28.2 -47.2 -72.6
1C7.8 83.6 57.4 90.7 122.2 71.9
-57.5 -65.2 -36.1 -27°6 -56.7 -72.8
116.8 77.5 62.6 104.0 138.9 45.8
-62.0 -66.3 -36.2 -29.4 -60.1 -70.3
121.3 72.6 6_.6 112.1 169.6 34.4
-65.2 -66.8 -33.6 -31.3 -63.8 -68.1
123.7 69.C 69.5 117.3 157.4 29.6
-67.5 -66.9 -33.1 -32.9 -66.5 -66.4
125.2 66.3 71.5 120.9 163.5 27.4
-69.3 -66.9 -33.O -34.3 -68.5 -65.1
126.1 64.4 73.1 123.5 168.5 26.3
-7C.6 -66.9 -33.0 -35.4 -7C.0 -64.0
126.6 62.9 74.3 125.6 172.8 25.6
-71.7 -66.9 -33.1 -36.4 -71.2 -63.2
126.9 61.7 75.2 127.2 176.4 25.2
-75.2 -66.6 -33.5 -39.7 -74.6 -60.6
127.0 58.2 78.2 132.2 lqO.l 24.7
-77.5 -66.2 -33.9 -42.2 -76.7 -58.9
125.8 56.C 80.2 135.6 202.4 26.7
-78.5 -66.0 -34.2 -43.3 -77.5 -SB.I
124.8 55.C 8L.l 137.1 2C8.6 24.9
-79.1 -65.9 -34.4 -44.0 -77.9 -57.7
126.1 56.6 81.6 137.9 212.3 24.9
-79.9 -65.8 -34.6 -44.9 -78.4 -57.2




Ilk Ok) VERTICAL 16N
0.90 AS. LAY X R _ R
AS.LChG X R X R
1.50 AS. LAT X F _ R
AS.LONG X F X R
2.50 AS. LAT X R C.C
AS.LONG X R 981.6
3.50 AS. LAT -6.3 -8.C
AS.LONG 155.3 155.7
4.50 AS. LAT -11.5 -II.C
AS.LONG 127.5 125.6
5.50 AS. LAT -9.1 -IC.7
AS.LONG 112.4 114.8
6.50 AS. LAT -1.5 C.3
AS.LONG IC0.5 ICl.q
7.SO AS. LAT Z.5 6.3
AS.LONG q2.8 92.4
E.50 AS. LAT 3.8 6.7
AS.LONG 88.3 86.q
9.50 AS. LAT 4.4 5.4
AS.LONG 85.9 84.8
11.00 AS. LAT 5.8 4.3
AS.LCNG 84.3 84.7
13.0C AS. LAT 9.2 6.1
AS.LONG 83*5 86.3
15.00 AS. LAT 13.6 10.5
AS.LONG 83.0 88.C
17.00 AS. LAT 18.0 15.7
AS.LONG 82.5 89.4
19.00 AS. LAT 22.1 20.9
AS.LONG 8|.9 9C.5
25.00 AS. LAI 31.7 34.0
AS.LONG 79.3 91.6
35.0C AS. LAT 41.1 47.8
AS.LONG 74.2 89.7_
45.00 AS. LAT 46.1 55.7
A_.LONG 69.4 85.8
55.00 AS. LA1 49.0 6C.5
AS.LGNG 65.3 81.2
65.00 AS. LAT 5C.7 63.6
AS.LONG 62.0 76.6
75.00 AS. LAT 51.9 65.7
AS.LONG 59.3 72.2
85.00 AS. LAT 52.7 67.1
AS.LONG 57.1 68.2
qS.0C AS. LAT 53.2 68.2
AS.LONG 55.3 64.6
ISC.OO AS. LA1 54.6 7C.4
AS.LONG _g.l 5C,9
25C.00 AS. LiT 55.2 71.0
AS.LONG 44.5 39.8
35C.00 AS. LAT 55.3 71.C
AS.LONG _2.4 34.9
45C.00 AS. LAT 55.4 7C.9
AS.LONG 41.3 32.2
7SC.OQ AS. LAI 55.4 70.7
AS.LONG 39.7 28.5
WOSCC_,u.S.S.R.
= 55.47 GEOGRAPHIC LONGITUDE :
16E 165 16k 32N
X R X R X R X R
X R x R X R X R
x R X F ]1R X R
X R X F X R X R
9.2 x F 5.5 6.6
529.5 X F 401.6 743.5
-3.0 -4.7 -7.6 -6.4
169.5 159.3 145.6 163.9
-9.6 -IC.7 -12.1 -7.6
13C.7 126.1 122.7 118.9
-12.8 -9.3 -4.7 -13.2
12C.4 111.1 IC5.6 116.2
-5.8 -4.6 1.6 -2.3
107.8 IC1.1 94.4 106.2
1.5 -C.2 3.3 9.4
98.0 _4.2 68.5 95.4
4.4 3.0 3.9 12.4
91.3 89.4 85.7 86.9
4.6 5.5 5.4 10.3
87.3 E5.8 84.6 82.7
3.4 8.5 9.3 5.9
84.7 62.1 83.8 82.3
3.0 12.0 16.1 4.1
84.1 78.8 83.C 85.9
4.3 15.1 22.9 6.5
84.5 76.4 81.8 89.9
6.7 17.9 28.9 11.0
85.0 74.4 80.2 93.4
9.6 20.3 33.9 16.3
85.4 72.8 78.2 96.3
18.1 25.7 44.C 31.3
86.1 68.7 7C.9 102.6
28.5 30.8 51.3 48o4
85.7 63.7 58.4 108.1
34.9 33.5 53.7 58.9
8A..5 60._ 48.8 110.4
39.2 35.1 54.4 65.9
83.2 57.8 41.9 111.1
42.2 36.1 56.3 70.8
81.9 55.9 37.1 110.8
44.3 36.8 54.1 74.4
80.8 54*6 33*5 109*8
46.0 37.3 53.8 77.1
79.7 53.3 3C.9 108.1
47.3 37.7 53.4 79.3
78.8 52.3 28.8 I05.8
51.1 38.7 52.0 85.5
75.3 49.2 22.8 79.3
53.6 39.3 5C.6 86.2
72.1 47.0 19.0 7.7
54.6 39.5 49.9 84.8
70.6 46.0 17.5 -12.5
55.2 39.6 49.6 83.8
69.7 45.6 16.7 -19.1
55.9 39.8 49.C 82.4













































































































































































































GEOGRAPHIC LATITUCE = 36.12 GEOGRAPHIC LONGITUCE " 137.56
VERTICAL 16N 16E 16S 16_, 32N 321 32S 32W
AS. LAT X R X R X R X R X R X R X R X R X R
AS.LGNG X R X I_ X R X R X R X R X R X R X R
AS. LAI X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
AS. LA7 X R _( I_ X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X K X R X R X R X R
AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
AS. LAT X R X R X R X R X R X R X R X R X R
AS*LONG X R X R X R X R X R X R X R X R X R
AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
AS. LAT X R X R X R X R 7.6 X R X R X R X R
AS.LGNG X R _ _ X R X R 638.8 X R X R X R X R
AS. LA7 X R -1C.5 X R X R 1.9 X R X R -C.S 7.6
AS.LONG X P 350.9 X R X R 385.7 X R X R 643.6 321.2
AS. LAT C.3 X R X R -13.6 -24.8 X R X R -15.7 -3C.5
AS.LONG 312.6 X R X R 283.7 271.6 X R X R 267.2 249.1
AS. LA1 -26.7 -20.0 -1.5 -24.0 -26.C 13.5 X R -20.7 -20.3
AS.LONG 261.1 287.9 308.8 266.9 236.0 332.5 X R 235.3 22C.2
AS. LIT -25.3 -31.5 -24.4 -2C.7 -15.9 -27.1 11.0 -18.5 -6.8
AS.LONG 236.5 252.6 269.1 223.8 216.4 283.5 345.3 217.2 207.3
AS. Lkl -18.3 -25.8 -27.3 -15.2 -6.2 -35.3 -13.4 -15.3 4.1
AS.LONG 220.0 232.4 245.5 211.3 2C6.6 253.g 291.3 2C5.5 199.5
AS. LAT C.O -2.g -16.6 -2.3 13.2 -12.5 -27.1 -7.5 26.8
AS.LONG 2CC.3 21C.7 216.6 191.7 19C.6 221.6 239.4 185.8 183.7
AS. LAT 15.6 18.7 l.q 8.2 27.9 15.3 -13.1 -1.6 38.7
AS.LONG 185.8 198.1 198.O 176.5 176.6 " 211.3 213.2 170.5 164.0
AS. LiT 23.1 29.6 10.7 13.0 33.q 30.2 -3.3 1.0 43.1
AS.LONG 177.1 190.2 lqO.C 168.0 163.7 206.1 2C3.7 162.6 149.6
AS. LA7 27.2 35.9 15.9 15.6 36.6 39.2 2.9 2.3 44.2
AS.LONG 171.0 184.2 184.8 162.4 155.9 201.9 198.4 157.2 139.5
AS. LAI 29.6 39.9 lq.2 16.9 37.9 45.1 7.I 3.C 64.1
kS.LONG 166.6 179.3 181.1 158.6 15C.2 198.2 IS4.9 153.7 132.6
AS. LAT 31.2 42.5 21.6 17.7 38.6 69.3 10.1 3.6 63.6
AS.LONG 162.9 175.6 178.2 155.5 165.9 196.9 192.3 151.1 127.2
AS. LAI 32.2 44.4 23.3 18.3 3E.0 52.4 12.3 3.7 63.0
AS.LONG 160.1 172.1 175.9 153.2 142.5 1gl.8 190.3 169.1 123.3
AS. LAI 33.0 65.7 24.5 18.7 3<_.0 54.8 14.1 3.9 62.6
AS.LONG 157.9 169.3 174.1 151.4 13c;.8 189.1 188.7 147.6 120.3
kS. LkT 34.8 49.2 28.2 19.7 38.8 61.3 19.2 4.3 39.7
kS.LONG 15C.7 159.6 168.1 145.7 131.5 177.q 183.6 162.7 111.6
AS. LAT 35.6 5C.8 3C.3 2C.1 38.C 64.8 22.6 4.3 37.3
kS.LONG 145.5 152.2 163.7 141.7 125.8 167.1 179.9 139.6 106.1
AS. LAI 35.9 51.3 31.1 2C.1 37.6 66.C 23.9 4.3 36.1
AS.LONG 143.2 148.8 161.7 14C.0 123.4 161.6 178.2 138.C IC3.8
kS. LAI 35.9 51.5 31.5 2C.2 37.3 66.5 24.6 4.3 35.5
AS.LgNG 141.9 146.q 16C.6 130.1 1_2.1 158.3 177.2 137.2 IC2.6
AS. LkT 36.C 5L.8 32.1 2C.2 36.8 67.1 25.6 4.3 34.5
kS.LONG 140.2 144.2 159.C 137.8 12C.3 153.5 175.9 136.0 IC1.0
-74-
PT.kASH|NGTCNw U.5.A.







VER]IC_L 16N 168 16S 16k 32N 32E 32S 32N
C.O X X X X X X X X
C.C X X X X X X X X
X F X F X F X F _ F X R X F X F X R
X F _x F X F X F X F X R X F X F X R
1.50 AS. LAT 28.0 27.5 21.4 27.5 26.2 25.2 10.4 26.7 25.6
AS.LONG 11608 130.8 147.4 110.7 1G4.2 106.1 161.8 1(5.7 97.0
2.50 AS. LAT -19.9 -20.3 -19.7 -20.4 -19.9 -20.3 -18.8 -2C.8 -20.9
AS.LONG 19.2 23.4 24.8 18.6 15.1 25.9 30.9 17.9 1503
3.5C AS. LiT -17.9 -19.3 -20.2 -18.5 -15.9 -22.1 -22.3 -19.0 -16.0
AS.LONG --2.9 1.0 1.6 -5.1 -6.1 3.4 5.9 -7.1 -6.2
4.5© AS. LA1 -15.1 -13.9 -14.7 -14.3 -14.9 -9.3 -13.5 -13.6 -13.5
AS.LONG -14.1 -14.9 -13.3 -14.9 -15.9 -15.0 -12.1 -15.7 -19.8
5.50 AS. LAT -9.6 -12.5 -13.4 -8.2 -6=7 -15.C -16o2 -701 -6.5
AS=LONG -18.0 -14o6 -16.1 -22.1 -19.4 -14.8 -15o2 -25.8 -19.5
6.50 AS. tAT -2.6 -2.5 -T.O -4.7 1.4 -6.9 -12.3 -6.7 5.3
AS.LONG -23.9 -19.3 -19.8 -27.0 -2700 -IA.C -15.7 -2908 -27.8
7.50 AS. LiT 0.3 3.4 -1.5 -205 2.9 4.2 -4.5 -5.3 7.3
AS.LONG -28.6 -26.0 -24.6 -29.7 -32.4 -2001 -19.9 -30.7 -35.5
8.5@ AS. LAI 101 401 1.0 -C.3 1.9 8.5 0.7 -1.8 4.7
AS.LONG -31ol -30.6 -28.7 -31.2 -34.0 -27.5 -2503 -31.4 -37.9
9.50 AS. LAT 1.4 2.6 1.7 2.0 1.6 7.2 2.7 2.6 2.8
ASoLONG -31.9 -32.2 -31.2 -32.3 -33.4 -32.0 -29o9 -32.7 -36o7
11.00 AS. LAT 208 0.8 1.7 6.0 3.7 2.5 200 8.8 400
AS.LONG -31.7 -31.2 -32.8 -33.8 -31.5 -32.6 -33.9 -35.8 -33.0
13.00 AS. LAT 6.2 1.5 2.2 10.8 9.5 -1.2 -0.5 14.7 10.6
AS.LONG -31.0 -2709 -32.8 -35.9 -29.6 -28.2 -35.1 -4C.9 -29.1
15.00 AS. LAT 10.4 4.7 3.7 14.8 16.2 -0.9 -2.1 18.0 19.1
AS.LONG -30.7 -25.1 -32.1 -38.2 -29.2 -22.9 -34.C -45.8 -27.4
17o©© AS. LAT 14.6 9.1 5.7 17o9 22.4 109 -2.5 19.7 27.3
AS.LONG -31.0 -23.1 -31.5 -40.5 -29.8 -18.6 -32.3 -50.0 -27.5
19.00 AS. LAT 18.5 13.7 8.0 20.3 27.8 6.0 -2.0 20.3 34.5
AS.LONG -31o6 -21.9 -31.0 -42.7 -31.3 -15.3 -30.7 -53.4 -729.1
25.00 AS. LAT 27.2 25.7 14.6 24.6 38.9 19.2 1.7 19.9 49.0
AS.LONG -34.7 -21.0 -30.6 -48.2 -38.1 -9.7 -27.3 -60.1 -39.1
35.00 AS. LAT 3501 38.6 22.3 27.5 46.8 35.8 806 18.0 57.4
ASoLONG -4007 -23.9 -32.2 -54.3 -5C06 -6.8 -25.1 -64.9 -61.6
45.00 AS. LiT 38.9 4508 27.0 2805 49.2 46.3 13.7 16.6 57.7
AS.LONG -45.7 _28.1 -34.0 -5__. ! -60.3 -6.9 -2405 -67.1 -78.4
55.0C AS. LAT 41.0 50.2 30.1 28.9 49.7 53.1 1704 1507 55.9
AS.LONG -49.5 -32.3 -35.7 -60.5 -67.C -8.3 -24.6 -68.2 -88.4
65.G© AS. LA7 42.2 52.9 32.2 29.0 4906 57.g 2001 15.1 53.9
AS.LONG -52.5 -36.1 -37.1 -62.2 -71.7 -10.3 -24.8 -68.9 -94.4
75.00 AS. LA7 42.9 54.8 33.7 29.1 49.2 6104 22.2 14.7 52.1
AS.LONG - 54.8 - 39.4 -38.2 -63.5 -75.1 -12.5 - 25 1 -69.3 -98.2
85.00 AS. LAT 43.4 56.1 34.8 29.1 48.8 6400 23.8 14.3 50.5
AS.LONG -56.6 -42.3 -39.2 -64.4 -7707 -14.9 -25.3 -69.7 -100.8
95.00 AS. LAT 4307 57=0 35.6 2901 48.4 66.0 25.1 14ol 49.3
AS. LONG -58.1 -4408 -40.1 -65.2 -79.6 -17.2 -25.6 -69.9 -102.6
150.00 AS. LAT 44.3 59.2 38.2 28.9 46.6 71.6 29.1 13.3 44.9
AS.LONG -6208 -5305 -43.1 -67.5 -85.2 -28.6 -26.8 -70.6 -107°4
250.00 AS. LAT 4405 60.1 39.9 28.7 45.0 74.6 31.9 12.9 4106
AS.LONG -66.2 -60.3 -45.4 -69.1 -88.7 -41.8 -28.0 -71.0 -109.8
350.00 AS. LAT 44.5 60.3 40.5 2806 44.3 75.5 33.1 12.7 40.2
AS.LONG -67.7 -63.3 -46.5 -69.8 -9C.C -49.1 -28.6 -71ol -110.7
450.00 AS. LA| 44.5 60.3 4C.9 28.5 43.9 75.8 3308 12.6 39.4
AS.LONG -68.5 -6500 -47.1 -70.1 -90.8 -53.5 -28°9 -71o2 -11102
750.00 AS. La7 44.4 60.4 41.3 28.4 43.2 76.2 340T 12.4 38.2
AS.LONG -69.6 -67.4 -48.1 -70.7 -91o7 -6000 -290,4 -71.3 -111.7
-75-
I'41.IIELL1NC 1ON, \['STF,_] ]A
GEOGRAFI']IC LJllTUOE = -62.92 C-EOCARFHIC LONGITUOE u 167.26
RICICII_
lib Eq) qERTICJL 16h 16E 165 16k 32N 32E 225 32k
C.qO J_. LJl _ fl _ F X P X R J R X R X R _ R J F
AS.LChG JR )F JR XR _P JR XR _R _F
1.50 AS. LI] _ F _ F X R X F J F X R X F X F _ F
I$.LC_G J F J F J R J F _ F X R X F X F J F
2.50 AS. LIT -12.6 -11.1 -2C.3 -15.1 -6.6 -ICol -_1o5 -]ol -6.7
IS.LCh_ 255.6 2_2.3 _C7.6 257.2 2_7.6 _89.3 31C.6 2E5.7 2e3.6
3.5G AS. LAT 14.C 13.6 12.1 13._ 16o_ 13._ 9.6 12.5 16.2
I_.LChC 2_7.3 266.4 292.9 24_.6 2_2.q 261.8 256°3 2_3.2 24C.1
6.50 AS. L_I 13.6 14.6 13.C 11.5 13.7 15.3 13.6 lloC 11.9
I$.LCKG 223.1 224.1 226.7 221.9 21_.3 224.q 232.7 225.5 213.9
5.50 AS. L_T 13.2 11.5 16.7 14.7 11.5 IC.C 16.C 12.5 11.6
I_.LCSG 215._ 212._ 218.7 21_.1 213.C 2C_.q 219.4 213.6 21C.9
6.50 AS. LAI 6._ 7.E 11.6 e.6 2.] _.C 15._ 12._ -¢.3
AS.LCKC 2C_.1 2C5.3 213.6 212.C 2C3o8 2C2.] 21_._ 214.9 2C1._
?._C AS. LIT 1.8 6.q 5.1 -C.2 -1.3 7._ IC.2 2.1 -5.6
IS.LChG 2C1.C 2CC.1 206._ 2C3._ 196.C 19_.5 213.5 2C$.5 1_2.2
E.S© AS. L_T -C.I 2._ C.8 -3.7 -I._ 4._ 3.1 -6.5 -4.5
IS.LChG 1_6.1 146.5 2CC.7 l_6.e lql._ 197.c 2C6.7 2Cl.2 le].2
_._C AS. LPT -C.5 C.2 -C.7 -3.3 -I.C C.9 -C.9 -8.6 -2.5
_.LCkG 153.3 1_3.S 196.2 lq;._ IqC.3 1_4.k 2CC.4 lS6.C 166.2
II.OC AS. LA1 -IoC -2._ -C.5 -I.C -2.1 -6._ -1.6 -5.C -2.8
_$.LC_ 1_1.6 l_l.C 192.5 ISC.9 1_C.3 lqC.2 193.6 11_.2 107.8
I_._C _S. L_I -_.3 -6.q C.I -C.2 -6._ -1C.3 1.4 C.l -_.6
I$.tCbG l_l.C 18].q 191.C 1_2._ lqC._ 184.5 190.6 1_C.7 1_C.1
15.©© AS. LII -6._ -1C.4 -C.3 -2.4 -12._ -13._ 6.3 1.2 -16.6
aS.LCkG l_C.O IE5.3 lql.l 1_4.5 lqC.t 179._ 19C.q 1_6.7 l_C.O
I].0_ RS. LIT -lC._ -13.4 -1.8 -6.6 -lS.C -15.C 5.] -1.C -26.9
I_._C l_. LA1 -14.6 -15._ -4.C -ll.C -_.4 -15.6 5._ -4._ -32.0
IS.LCK_ IEq.6 IOC._ 191.6 lq].l l_.C 172.2 143.7 2C!.5 l_O.C
25._C _S. LII -23.9 -2C._ -11.1 -23.7 -35.6 -15.5 2.C -IE.q -6_.0
IS.LCNG 1_6.4 175._ !ql.9 1_7.6 I_I.C ltt.C lq6.e 2C7.C 117ol
35.GQ I_. kll -32.7 -24.2 -2C.2 -3].7 -63.7 -16.2 -6.3 -3_.1 -53.6
AS.LCNG 18Co3 1_9._ 19C.3 156o4 16|._ 161.3 15|._ 2G9._ 155._
65.C_ aS. LIT -37ol -2507 -25.9 -45.6 -_6.1 -13.4 -12.0 -_805 -_209
A$.LC_G 175.1 165°? 188.3 leq.5 15q.C 154.2 lqq.l 2¢8.8 16C.1
55.00 AS. LIT -34.6 -26.5 -29.7 -5C.2 -46.5 -12._ -17.5 -55.q -5C.8
aS.LC_G 171.C 16_.1 186.6 1_6.6 152.6 157.9 lq8.q 2C6.3 131.6
_5.0_ _S. L_T -4C.e -26.q -32.2 -53.1 -66.2 -12.5 -21.C -6C.9 -68.6
_$.LC_G 167.9 161.2 1_6.6 leC.l 14_._ _57.1 lqO.6 2C3.1 126.1
7_.OC aS. LII -61.6 -2_.1 -36.1 -_4.9 -45.E -12.2 -23.6 -64.5 -66.6
_S.LCSG 1_5.3 159.e 1_3.6 176.2 144.5 15_.6 lq_.l lqq.6 122.8
ES.00 A_. LIT -42.1 -2].2 -35.6 -56.2 -65._ -12.1 -25.6 -67.1 -6_.C
_S.LChG 163.3 ISE.E 1_2.2 1]2.8 162.C 156.2 1_7.7 1q_.6 12C.5
95.00 A_. LJI -42.5 -27.3 -36.5 -S].C -46.e -12.C -27.2 -6_.C -43.6
AS.U_G 1_1.? 157.q 1_1.1 17C.C 16C.1 155._ 157o_ 141.7 IIE.q
15C.OG _S. LI1 -43.2 -2_.4 -]q.6 -5[.8 -42.[ -11.6 -32.2 -73.7 -3e.q
AS.LChG 156.4 1_5.3 117.6 16C.0 136.1 156.S 145.6 173.2 116.8
2_.0@ _$o LII -63.3 -2].4 -61.5 -54o2 -41.C -11.5 -]5.7 -75.1 -35o_
AS.LCb_ 152.] 15_.6 176.6 1_2.5 131.6 156.2 1_3.q 156.6 112.6
3_0.00 AS. LIT -43.2 -2_.3 -62.2 -_.2 -4C._ -11.4 -37.2 -75.1 -34.C
I$.LC_G 151.1 152.6 173.C 144.2 13C.I 153.q 143.1 145.7 111._
450.0G _. LIl -4_.2 -2].3 -42.6 -5_.1 -39.7 -11.4 -38.C -74.q -33.1
_S.LCKG 15C.2 1_2.2 172.2 147.4 12q-_ 153._ 1q2.6 14C._ 111.4
15©.C_ _. LII -43.1 -27.2 -63.2 -_e.q -3q.C -11._ -34.1 -_4.6 -31.q






























































X R X R
X R X R
X R X 8
X R X R
X R X 8
X R X fl



















































4802D GEOGRAPHIC LONGITUDE =
16E 163 l(:k 321_
X R X R X R X R
X R X R X R X R
X R X R X R X R
X R X R X R X R
X 8 X R X R X fl
X R X R X R X R
X R XR X R X R
X R X R X R X R
X R °0.6 1507 17.5
X R 24601 18506 194.8
5.0 -1.9 -706 -101
161.7 13905 120.3 150.6
-708 08.9 o802 O10o3
120.6 112.7 98.4 111°0
-7.5 -IC.2 °9.8 02.7
10205 9804 88.g 0003
08.3 010.3 01009 -2.4
9307 8904 83.4 80.4
01001 °9-4 010.1 -s.q
89o0 82.9 7902 7700
°12-2 -6.8 -506 O10o8
84.7 75.9 74.3 7607
012.1 -2.2 2.q -1200
80.6 69.4 69.6 77.6
-9.4 2.4 1105 -8.0
77.4 64.7 66.1 7800
-5.5 606 18.8 01.6
74.9 61.1 6209 78.5
-1.2 10.2 2408 504
7300 5801 59.7 7902
1©.2 17.8 36.5 2308
6902 5102 5©.4 81.0
2203 24.3 4408 43.5
6409 43.6 36.7 8107
2907 27.4 47.4 5500
61.5 38.6 26.7 80.2
3402 29.1 48.1 6204
58.7 3501 19.7 77.4
3702 30.1 48°1 6703
56.4 32.6 1408 7306
3903 30.8 47.9 70.9
54.5 3C07 11.2 6902
40.9 31.2 47.5 73.4
52.9 2901 8.5 6403
42.1 3105 47.2 7503
51.5 27.9 6o4 59.1
4506 3203 45.6 7903
4607 24ol 0.2 31°2
47.8 3206 44.1 79°7
4207 2103 °3o6 2.9
48.6 3206 43.4 79.0
4C.9 20.1 °502 -8.2
4900 3207 43.C 78.4
3909 19°5 -601 -13o7
4906 32.7 4204 77.5
38.3 18.6 °702 020.4
11.6C
32E 323 32k
X R X R X R
X R X R X R
X R X R X R
X 8 X R X R
X F X R X R
X F X R X R
X It X R 5.7
X 8 X 8 857.9
X R hO 609

















































GEOGtAP_IC LATITUO£ • OC.C_
AIGl©I11
(IN |_1 YENTICAL l_k 16E
QoqO AS. LIT 3_.q 39.q 30.6
AS.LCNG 74.7 75.4 76.2
I.S@ AS. LAI 46.e 48.C 46.6
AS.LCNG 71.q 72°6 73.g
2oSC AS. LA1 52.5 $2.1 51.2
AS.L©kG 69.9 71.4 68.4
3050 k$o LA1 56.1 55.2 5400
AS.LGkG 6005 71.5 6609
4o50 AS. LA1 60.2 62.1 60o2
AS.LONG 6601 66.4 69.8
S.SG AS. LA1 60o4 59.7 58o2
AS.LONG 65.6 69.6 6301
6.50 AS. LAT 62.6 63.9 57.9
iS.LONG 67.6 76.q 7C.2
7.S0 AS. LA1 65.0 66.7 62.C
AS.LONG 66.5 73.6 74.4
8.5C AS. LiT 66.5 TC.C 65.9
AS.LONG t3.4 64.8 71.6
9.50 AS. LA1 66.9 61.9 67.5
AS.LONG 60.1 Sq.7 6_.7
11.0¢ AS. LAT 61.0 66.8 66.6
AS.LONG 59.@ 60.6 56.3
15.©C AS. LAT 61.1 65.1 63.6
AS.L£NG 51.5 63.9 54.6
15.C¢ AS. LAT 61.7 64.3 61.6
AS.LONG 61.0 76.1 57.6
17.CC AS. LiT 6|.6 67o7 60.5
AS.LONG 62.5 13.l 61.8
19.00 AS. LAT 69.6 69.4 60.3
AS.LONG 63.7 qC.7 66.0
25.@0 AS. LAT 12.4 74.4 61.4
AS.LONG 65*0 1C1.9 76.4
35o00 AS. LAT 7506 80.1 6405
AS.LONG 63.O 1]i_6 67.5
4S.60 AS. LA| 7705 83.3 67.0
AS.LONG 56o9 156.3 94.1
BS.@@ LS. LA1 7t.5 |4.6 68.9
AS.LONG 56.6 -176.8 96.5
_$0CC kS. LA1 79.2 64o9 7003
A_.LCNG 5C.7 -152.7 101.7
75.0¢ AS. LAT 79.6 84.6 71.6
AS.LONG 41.3 0134.g 104.1
85.00 AS. LiT 7q.q 64.2 72.3
AS.LONG 44.4 -122.7 106.©
95.CC AS. LA1 10.© 83.1 73.@
AS.LONG 41.1 -11403 10705
15@.0© A_. LA1 |C.4 lion 75.3
AS.LONG 31.4 -94.3 112.6
256*06 AS. LAT i@.4 80.2 T7.@
AS.LONG 27.2 -84.6 116.0
35C.00 AS. LAI 6C.3 19.5 71.7
AS.LONG 24.6 -81.C !17.7
65¢.CC AS. LAT 80.3 79.1 7001
AS.LONG 23.1 -79.2 111.6
15C.@@ AS. LA1 tO.2 76.5 7|.7
AS.LONG 21.1 -76.6 |2¢.c
eAY • NORWAY
GEOGNAF_IC LONGITUOE - 18.25
I_S 16k 32h 32F 325 32N
36.8 39.C 38.4 38._ 37.4 40.6
74.9 14.5 75.C ]4._ 73.5 73.4
46.3 46.8 46.1 43.2 44.3 48.1
72.2 71.4 76.4 73.C 71.1 69.4
52.7 54.4 53.6 53.4 53.i 54.7
66.9 7C.3 68.7 69.3 66.4 71.2
56.2 56.7 55.1 55.5 57.3 59.8
64.1 68.8 69.1 64.9 61*6 70.4
58.8 6C.C 65.2 51.5 56.C 6©.5
66.7 63.S 72.2 16.4 66.4 59.5
61.0 63.3 59.7 5g.1 62.1 64.6
59.9 67.5 68.2 60.7 56.6 69.8
59.9 66.1 62.3 53.7 58.C 70.7
59.4 62.5 85.1 62.4 51.2 5q.3
6c.g 66.9 69._ 56.5 _.5 69.3
62.3 57.1 87.5 11.8 56.9 46.7
63.2 66.4 74.1 62.5 59.0 66.7
63.4 56.4 74.0 8@.9 62.2 47.4
_5.5 _6.5 12.9 67.2 62.$ 66.@
62.0 5|.3 60.2 74.7 63.5 53.1
61.6 67.9 6|.5 _7.9 _7.7 68.0
56.5 62.1 56.7 58.5 56.$ 62.6
68.I 71.C 64.9 62.6 6O.g 73.2
46.6 65.4 69.q 56.2 40.6 72.1
67o2 74.1 63.9 57.5 66.2 7|.8
43.6 65.4 83.2 52.6 29.6 75.9
66.1 76.8 64.1 54.1 62.6 83.7
41.3 61.9 95.7 58.1 25.6 68.5
65.2 16.6 65.0 52.1 5$.4 16.5
4C.5 55.1 107.C 63.9 25.1 26.3
63.5 80.1 43.5 50.2 53.3 79.5
41.2 26.3 -223.6 78.5 29.0 -40.4
62.9 2|.1 7@.1 51.5 66.6 10.0
43.7 1.0 -196.9 94.2 )0.@ -37.7
63.0 75.5 70.5 53.4 40.2 64.9
45.3 -5.6 -166.9 103.9 40.8 -33.1
63.3 73.7 TO.2 55.C 47.9 61.7
46_6 02.7 -156.4 110.4 44.C 029.7
63.6 72.4 69.7 56.3 47.9 59.6
4104 06.5 -144.3 115.2 44.2 -21.3
63.8 71.4 69.2 51.3 47.0 56.1
4000 0|.8 -13701 118.8 6709 -25.5
66.1 70.1 66.1 5e.1 _6.2 57.0
46.3 -6.8 -131.1 12L.6 45.2 -24.1
64.3 70.1 68.3 51.7 40.3 56.1
4806 -|.6 *i27.6 123.8 50.2 -23.0
64.9 68.4 66.7 60.9 49.@ 53.6
49.5 -6.4 -115.2 131.2 53.4 -19.4
65.5 61.2 65.6 62.5 45.7 52.0
49.9 -7.| -I©7.2 136.7 55.6 -16.9
65.7 66.7 66.6 63.2 5C.C 51.4
50.1 07.5 -103.9 139.1 56.5 -15.9
65.9 66.4 64.5 63.3 50.2 51.0
50.1 -1.4 -102.1 140.5 57.© -15.3
66.1 66.© 6_.0 64.1 3¢.5 5C.S
3G.2 -7.1 -19.6 142.5 57.7 -14.6
-78-
ORSAYtFRANCE
GEOGRAPHIC LATITUDE = 48.42 GEOGRAPHIC LONGITUDE = 2'12
RIGIOITV
IIN BY) VERTICAL 16N 16E 165 16k 32N 32E
C.qO AS. LAT X R X R X R X R X R X R X R
AS.LDNG X 8 X R X R X R _ R X R X R
1.SO AS. LAT X R X R X R X R X R X R X R
AS.LDRG X R X P X R X R X R X R X R
2.5C AS. LAT X F X R X R X R X R X 8 X R
AS.LONG X F X R X 8 X R X R X R X R
3050 AS. LAT 3.3 X R X R -1.3 X R 12.1 X F
AS.LONG 76©.6 X R X R 123308 X R 411.5 X F
4°50 AS. LAT 16o0 1803 908 1308 4.0 IO.9 1204
ASoLONG 17106 17209 223.1 16602 14703 15000 42509
5.50 AS. LAT -8.4 -9o9 -3.3 -609 -8.9 -7.7 13.0
AS.LONG 115.9 120.2 13503 117.0 101.9 129.2 16309
6.50 AS. LA1 -8.1 -6'9 -808 -9.8 -7.4 -9.8 -9.3
AS.LONG 92.2 91.2 103.4 9506 83.1 9608 12000
705G AS. LAT -802 -4.9 -7.2 -909 -8.6 -102 -7.4
AS.LONG 81.2 78.0 87.9 8307 7409 78°1 96.9
8.5C ASo LAT -9.3 -6.8 -7.8 -9.2 -9.5 -0.8 -5.7
AS.LONG 75.5 72.5 8©.2 76.0 7D.5 6807 85.2
9050 AS. LAT -9.7 -9.3 -9.3 -7.8 -B.4 -4.3 -6o8
AS.LONG 71.7 70.2 76.1 70.5 67.3 65.3 79.3
lloOG AS. LAT -8ol -IG.S -U.O -4.8 -3.8 -9.3 -10o3
ASoLONG 6706 6806 7206 64.4 6305 6504 76.4
13.CC AS. LAT -301 -7.3 -10.5 ©.0 4.8 -10.6 -14.G
AS.LONG 63.7 67.C 69.3 58.7 59.8 66.9 75.3
15000 AS. LAT 2.9 -1.1 -7.6 4.8 13.3 -6.7 -15.3
ASoLONG 6008 69.8 66.6 54.5 56.7 68.0 74.1
17.De AS. LAT 8.9 5.7 -3.5 9.0 2007 -0.4 -14.5
AS.LDNG 5804 65.C 64.6 51.1 53.7 69.C 72.6
19.00 AS. LAI 14.2 12.3 0.6 12.5 26.6 6.5 -12.3
AS.LONG 56.4 64.3 63.0 48.2 5C.7 70.0 71.2
23000 ASo LAT 2600 28.1 11.9 19.9 3803 24.7 -3.4
AS.LONG SO.q 62.1 59.7 42.5 41.3 72.4 68.4
35.00 AS. LAT 36.4 43.4 23.9 26.0 46.4 44.3 - 9.2
ASoLONG 42.9 56.6 55.6 33.8 27.2 73.5 66.1
45.00 AS. LAT 4105 51.6 30.9 28.8 48.8 5508 1704
AS.LONG 36.4 _C.4 52.2 2808 16.9 72.2 64.6
65.C© ASo LAT 4402 56.3 35.2 30.3 49.3 63.1 22.9
AS.LONG 3104 44.4 4904 25.4 9.8 69.5 63.4
65.00 AS. LAT 45.8 59.1 38.1 31.1 49.1 68.0 26.8
AS.LONG 2705 38.9 47.0 22.8 4.8 65.8 6204
750C0 AS. LAT 46.8 60.9 40.2 31.7 48.8 71.5 29.7
ASoLQNG 24.5 34.G 45.1 2G.9 102 61.4 61.5
85000 AS. LAT 47.4 62.1 41.7 32.0 48.3 74.1 3109
ASoLGNG 22.0 2909 43.5 19.4 -1.4 56.4 60o7
93.00 AS. LAT 47.8 62.9 42.8 32.3 47.9 75.9 33.6
AS.LONG 20.0 26.3 42.1 18.2 -3.5 5100 6000
1500G© AS. LAT 48.7 64.5 4602 32.8 46.1 80.0 39.0
AS.LONG 13.5 13.9 37.2 14.4 -906 2107 57.4
250.00 AS. LAT 48.8 64.6 46.2 33.0 44.5 80.1 42.5
AS.LONG 8.9 4.7 33.3 11.7 -13.4 -707 55.2
35©.©0 AS. LAT 48.8 64.4 49.0 33.0 43.7 79.3 44.0
AS.LONG 700 0.8 31.5 1C.6 -14.9 -19.0 5400
450.00 AS. LAT 48.7 64.2 49.4 33.0 43.3 78.7 4409
AS.LONG 5.9 -1.3 3005 1D.0 -15.7 -24.4 53.4
75GoDD AS. LAT 4806 63.9 49.9 33.0 4206 77.7 46.0
AS.LONG 4.3 -4.2 29.G 9.1 -16o8 -3D.9 52.4
325 32w
X R X R
X R X R
X R X R
X 8 X R
X F X R





















































GEOGRAPhiC LATITUDE " 45.40 GEOGRAPHIC LONGITUOE m -75.60
81GIOIT¥
(IN BV) VERTICAL 16_ 16E 163 16W 32N 32E 323 32_
C.90 AS. LAT X R X F X R X F X F X R X F X R X F
AS.LONG X R X F X R X F X F X R X F X R X F
1.50 AS. LAT 5.0 7.1 10.6 3.6 1.9 1.8 10.9 2.2 -0.2
AS.LONG 61.3 62.0 66.5 58.5 58.0 58.9 66.4 56.3 52.7
2.50 AS. LAT -22.0 -23.C -23.0 -22.5 -21.2 -23.6 -23.5 -22.9 -22.2
AS.LONG 2.5 6.2 7.3 1.3 -0.8 6.4 11.4 0.0 -C.6
3.5C AS. LAT -16.9 -18.6 -19.7 -17.3 -14.7 -21.2 -22.2 -17.6 -14.8
AS.LONG -15.5 -12.1 -11.9 -18.0 -18.0 -11.4 -9.4 -20.2 -17.9
6.50 AS. LAT -12.8 -11.3 -12.6 -12.3 -12.5 -7.C -11.5 -12.0 -10.8
AS.LONG -25.5 -26.2 -24.7 -25.9 -27.1 -25.3 -23.0 -2602 -30.7
5.50 AS. LAT -7.7 -IC.6 -11.5 -6.2 -4.8 -12.6 -13.9 -4.8 -4.7
AS.LONG -28.0 -25.2 -26.9 -31.7 -28.8 -26.0 -27.0 -33.1 -28.8
A.5C AS. LAT -0.8 -C.9 -5.4 -2.6 3.4 -5.3 -ll.O -6.4 7.2
AS.LONG -32.5 -28.C -29.0 -35.9 -]5.2 -23.4 -26.0 -39.1 -35.5
?.SO AS. LAI 2.5 5.6 0.2 -0.4 5.2 5.8 -3.3 -3.3 9.8
AS.LONG -36.8 -33.9 -32.9 -38.2 -40.3 -28.C -28.6 -39.5 -43.1
8.50 AS. LAT 3.5 6.5 3.2 1.7 4.5 10.6 2.4 0.0 7.6
AS.LONG -39.2 -38.5 -36.7 -39.4 -42.C -34.9 -33.2 -39.6 -45.7
9.5C AS. LAT 3.9 5.3 4.2 4.2 4.2 9.8 5.0 4.3 5.5
AS.LONG -6C.1 -60.3 -39.3 -40.2 -61o5 -39.6 -37.7 -40.5 -66.6
ll. CC AS. LAT 5.1 3.5 6.3 8.0 6.0 5.3 4.6 10.5 6.3
AS.LONG -39.8 -39.5 -41.1 -61.5 -39.6 -40.8 -42.1 -43.1 -60.8
13.C0 AS. LAT 8.2 3.8 4.5 12.7 11.4 1.4 2.0 16.5 12.4
AS.LONG -38.9 -36.2 -41.1 -43.6 -37.1 -36.6 -43.8 -4?.8 -]6.3
15.CO AS. LAT 12.1 6.7 5.6 16.6 17.7 1.6 0.0 19.8 20.5
AS.LONG -38.3 -33.C -4C.3 -65.6 -36.2 -31.2 -42.8 -52.7 -34.1
17.C0 AS. LAT 16.1 1C.7 7.3 19.4 23.7 3.9 -0.7 21.3 28.5
AS.LONG -38.2 -3C.6 -39.4 -47.6 -36.5 -26.5 -61.1 -56.8 -3].8
19.0C AS. LAT 19.7 15.0 9.6 21.6 2E.9 7.6 -0.5 21.8 35.5
AS.LONG -38.6 -29.1 -38.8 -69.6 -37.7 -22.8 -39.3 -6C.3 -34.9
25.00 AS. LAT 28.0 26.4 15.4 25.6 39.7 20.0 2.5 21.1 49.8
AS.LONG -41.1 -27.5 -]7.9 -54.7 -43.9 -16.3 -35.3 -66.7 -64.2
35.00 AS. LAT 35.7 38.9 22.7 28.3 47.6 36.0 8.9 19.0 58.5
AS.LONG -66.4 -29.6 -]8.5 -6C.4 -55.8 -12.4 -32.1 -71.3 -66.3
45.0C AS. LAT 39.5 46.1 27.3 29.2 5C.1 46.2 13o9 17.6 5|.9
AS.LONG -51.C -33.1 -39.9 -63.8 -65.2 -11.9 -31.0 -73.2 -83.3
55.00 AS. LAT 41.6 5C.6 30.3 29.6 50.7 53.0 17.5 16.6 57.1
AS.LONG -56.6 -36.9 -61.2 -66.1 -71.9 -12.7 -30.6 -76.1 -93.5
65.00 AS. LAT 62.8 53.2 32.4 29.8 50.6 57.7 20.2 16.0 55.2
AS.LONG -5?.4 -6C.4 -42o6 -67.? -?6.6 -14.2 -30.6 -76.7 -99.6
75.00 AS. tat 63.6 55.1 33.9 29.9 50.3 61.2 22.2 15.6 53.6
AS.LONG -59.6 -43.5 -43.4 -68.8 -80.0 -16.1 -]O.T -75.1 -103.5
15.CO AS. LAT 66.1 56.5 35.1 29.9 69.9 63.8 23.8 15.2 51.9
AS.LONG -61.3 -46.2 -44.2 -69.7 -82.5 -18.C -30.8 -?5o3 -106.1
95.00 AS. LAT 46.4 57.6 36.0 29.9 49.5 65.8 25.0 15.0 50.6
AS.LONG -62.7 -48.5 -45.0 -70.6 -86.4 -20.0 -31.0 -75.5 -108.0
150.00 AS. LAT 65.2 59.8 38.6 29.8 47.8 71.7 29.1 14.3 46.3
AS.LONG -6?.3 -S?.C -47.6 -72.6 -9C.0 -30.0 -31.8 -76.0 -112.8
230.00 AS. LiT 45.4 60.9 40.3 29.7 46.3 74.9 31.9 13.9 43.1
AS.LONG -70.6 -63.6 -49.8 -76.0 -93.5 -42.1 -32.6 -?6.3 -115.2
350.00 AS. LAT 65.5 61.2 41.0 29.6 65.6 76.0 33.1 13.7 41.6
AS.LONG -72.0 -66.7 -50.8 -76.7 -96.8 -49.1 -33.1 -76.6 -116.1
45C.00 AS. LAT 45.5 61.3 41.4 29.6 45.2 76.5 33.8 13.6 40.8
AS.LONG -72.8 -68.4 -51.6 -75.0 -95.6 -53.5 -33.4 -76.4 -116.5
75C.00 AS. LiT 65.6 61.3 41.9 29.5 44.6 77.C 36.8 13.5 39.7
AS.LONG -73.9 -7C.8 -$2.2 -75.5 -96.6 -60.1 -33.8 -76.5 -117.1
-80-
CULUIfINLaNO
GEOGRAPHICLAT TUOE= 65°00GEOGRAPHICLQNGITUOE= 25042
RIGIOITY
(IN 8V) VERTICiL 16N 16E 165 16N 32N 32E 325 32N
0090 AS. LA| 20.7 -8o0 O.O -12.8 -19.9 -22.2 -15.6 -9.9 6.5
AS.LONG _1402 318ol 46000 334.4 288.4 29704 601.6 526.6 246.3
1.50 AS. LAT -I0.8 -IC.9 -10.3 -1004 -10.3 -8.9 -903 -9.7 -10.8
AS.LONG 123.2 123ol 12600 12300 11Q.2 118.6 125.8 121.8 117.7
205C AS. LAT -C.2 -100 -306 -1.6 2.0 -3.1 -S.O -2.8 402
AS.LONG 9006 92.0 9309 q0.4 8706 91.2 9308 8908 85.8
3050 AS. LAT 8.2 7.5 309 6.7 11.6 408 1.5 5.7 14.*
AS.LONG 81.0 82.q 83.5 7906 78.3 82.2 82.8 7708 7609
4.50 AS. LA7 14.1 1505 14.5 14.5 1406 20.3 1500 14.8 15.2
ASoLGNG 73.4 72.6 74.2 73.4 7209 73.1 77.8 7309 7102
5050 AS. LAT 1¥.5 16.2 12.9 17.6 22.2 14.7 1105 18.0 25.5
ASoLONG 7300 75.1 T3.4 69o8 71.8 ?307 7107 66.5 7105
6.50 AS. LAT 2401 25.7 18.7 2009 28.3 23o2 11.8 17o6 3207
AS.LONG 7100 7407 74.8 6804 66.9 7806 76.2 6507 63.8
7050 AS. LA7 2803 3200 2509 24.7 29.9 34ol 2004 20.8 3203
AS°LONG 6703 6902 72.1 6609 6209 74.8 77.2 66.5 58.5
0050 AS° LAT 29.9 33.1 29.8 27.9 3001 38.0 28.1 25.7 30.9
AS.LONG 64.2 64.0 67.5 65.0 6107 66.8 73.2 6509 58.2
9o50 AS. LAT 3003 3108 3006 30.3 3008 3604 31.4 30o2 31.3
AS.LONG 62.6 6107 63.5 63.0 6200 61.3 67.2 6308 6002
11.00 AS. LAT 3009 30.0 29.3 3208 33.2 31.9 3002 34.7 3407
ASoLGNG 62.1 6205 60.7 60,4 6306 6006 60o4 5900 63.q
13.C0 AS. LiT 3206 30.2 2705 34.8 38ol 28.8 2502 36.9 4200
AS.LONG 6301 66.3 60.8 57.9 65.2 65.q 5802 52.6 6703
15.00 AS. LAT 35.1 32.7 27.1 36.3 43.1 29.5 2104 3609 49._
AS.LONG 64.2 70.4 62.6 5601 6507 72.5 59.9 47.9 68.1
17.00 AS. LAT 37.9 36.1 27.9 37.5 47o7 32.3 LQ.4 36.0 55.8
AS.LONG 65.1 73.9 64.8 54.7 6500 7806 62.9 4409 66.4
19.00 AS. LAT 4006 39.8 29.3 38.5 5105 35.8 18.8 35.0 60.9
AS.LONG 65.5 7607 66.8 53.7 6304 84.0 6600 43.0 62.5
25.00 AS. LiT 4704 49.8 34.6 41.0 59.1 46.7 21.2 32.7 69.0
AS.LONG 65.2 8108 71.1 51.3 5504 9602 7307 40.9 41.1
35.00 AS. LA! 5404 61o0 42.1 43.6 63.8 59.9 27.9 31.3 6804
AS.LONG 61.7 83.8 74.4 4805 40.3 10906 81.3 40.5 9.0
45.0¢ AS. LAT 5802 67.8 47.2 4501 6405 68.1 33.4 3101 64.2
AS.LONG 57.6 82.0 75.5 46.6 29.1 !19.7 85.5 40o6 -307
55000 AS. LAT 6004 72.G 50.6 46.1 64.0 73.5 3706 31.3 60.7
AS.LONG 5309 78ol 75.7 45.1 21.9 12808 88.1 40.8 -8.9
65000 AS. LA1 61.8 7408 53.1 46.8 63.4 7702 40.4 31.5 5801
AS.LONG 5007 73.1 7505 43.9 1701 13800 89.9 40.9 -1104
75.00 AS. LAT 6206 76.7 55.0 47.3 62.7 79.8 4207 3107 5600
AS.LONG 4800 67.6 75.1 43.0 1309 147°9 9101 40.9 -12.7
85.00 AS. LAT 6302 7800 56.5 47.6 62.0 81.5 44.5 31o9 5405
AS.LONG 45.7 61.8 74.7 42.3 11.6 158.9 92.0 4100 -13.6
gS.CO AS. LAT 6307 78.9 57.6 47.9 6105 82.7 46.0 32.1 5302
AS.LONG 43.9 56.2 74.3 41.7 9.9 170.6 92.7 41.0 -14.1
150.00 AS. LAT 64.6 80.5 61.1 48.7 59.5 83.6 5008 32.8 49.2
AS.LONG 37.5 3204 72.2 39.6 5.2 -135o9 94.7 4101 -15.1
250.C0 AS. LA1 65.0 8001 63.5 49.2 5709 81.4 54.2 33.3 46.5
A'.LGNG 32.7 13.8 7000 38.1 2.5 -106.4 95.9 41.1 -15.4
350.00 AS. LAT 65o0 79.6 64.5 49.4 5702 80.1 55.7 33.6 45.3
ASoLORG 30.6 6.7 68.8 37.4 1.4 -98.1 96.3 41.0 -1504
450.00 AS. LAT 65.1 79.3 65.0 49.5 5608 79.3 56.5 33.8 4407
AS.LONG 2905 301 68.1 37.1 0.9 -94.2 g606 41.0 -15.4
750000 AS. LAT 6500 78.7 65.8 49.7 5602 78.2 57.7 34.0 43.8
AS.LONG 27.8 -1.4 66.9 36.5 0.2 -89.6 96.8 41.0 -1504
-81-
PICOUM|CItFRANCE
GEOGRAPHICLAIIT_CEs 42.93 GEOGRAPHIC LONGITUDE " 0025
RIGIDITY
(IN 8V) VERTICAL 16N 16E 16S 16W 32N 32E 32S 32W
G.9C AS. LA| X R X R X R X R X R X R X X R X R
AS.LONG XR XR XR XR XR XR XR XR XR
lo50 AS. LAT X R X R X R X R X R X R X R X R X R
ASoLONG X R X R X R X R X R X R X R X R X R
2.50 AS. LAT X R X R X R X R X R X R X R X R X R
ASoLGNG X R X R X R X R X R X R X R X R X R
3050 AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
4.50 AS. LAT X R X R X R X R X R X R X R X R X R
ASeLONG X R X R X R X R X R X R X R X R X R
5.50 /kS. LAT 1©.6 X R X R X R 14.6 -3.5 X R 20.2 5.7
ASoLONG 66708 X R X R X R 18602 266.3 R R 63803 146o9
6.50 AS. LAT 805 2.6 1401 13.1 201 -1.2 X R 16.1 -2.9
AS.LONG 168.2 139.2 182.2 159.7 12802 144.2 X R 170.3 112.2
T050 ASo LAT -0*1 -l.g 506 O.O -5*9 -4.0 8.6 -1.3 -9.8
AS.LONG 123.2 114.8 137°0 127.1 111.2 107.8 155.8 127.7 100.0
8.50 AS. LAT -701 -6.4 -001 -8ol -12.4 -5.2 606 -8.6 -15.1
ASoLGNG 11009 105.7 12105 11004 100.6 9503 13105 10702 91.3
9050 AS. LA! -12o6 -11o4 -5.5 -12.1 -15o5 -901 106 -10o7 -16.1
ASoLGNG 101.8 100.6 11209 9804 91.2 91.5 121.6 93.5 82.8
11.00 AS. LAT -15o6 -16.9 -12.5 -13o0 -13.6 -15.5 -3.7 -10.0 -10.4
AS.LONG 5002 93.4 103.4 8409 79.5 90.0 11406 7904 T2.5
13.00 AS. LAT -12.6 -16.8 -16.8 -9.3 -409 -19.6 -11.8 -7ol 109
AS.LONG 78.4 83.6 9203 7207 69.2 8601 108.0 67o2 63.9
15000 AS. LAT -602 -10.7 -15.6 -402 4.4 -16.8 -17.5 -4.0 13.4
ASoLORG 70.7 76o5 8303 6407 62.7 80.8 100.9 59.1 5T.9
17.00 AS. LAT 0.4 -3.C -11.8 005 12.5 -10.0 -19.5 -1.4 22.7
AS.LONG 65oS 72.1 76.7 58.8 57.7 77.3 93.8 53.1 52.6
lgoOO AS. LAT 6.4 4.4 -7.1 4.7 19.1 -2.0 -18.6 C06 29.8
ASoLONG 61.5 69.1 72.1 54.4 53.4 7303 8T.6 48o6 4To4
25000 AS. LAY 19.5 21.8 5.5 13.2 31.7 18.4 -9.6 4.9 42.1
AS.LONG 53.0 63.1 63.9 64.8 62.3 73.0 76.4 3903 31.7
]900@ AS. LAT 3008 3800 18.7 20.2 4@.4 39.6 6.2 802 47.6
AS.LONG 62.9 55.0 56.4 35ol 27.5 70.3 6801 30.8 10.4
45.00 AS. LA! 36.1 46.4 26.0 23.3 63.1 51.5 13.0 906 47.1
AS.LONG 3906 47.6 51.4 29.1 17.2 66.5 65.1 26.0 -2.6
S5.G© AS. LiT 38.9 51.1 30.4 24.9 43.8 58.9 18.8 10o4 45.4
AS.LONG 30.1 41.0 67.7 2S.O 10.1 61.9 62.6 22.9 -10.5
65.00 AS. LAT 40o5 53.9 33.3 25.8 43.8 63.7 22.8 10o8 63.7
ASoLONG 2600 35.5 44o8 22.0 5.2 56.8 60.6 20.7 -15o5
75.00 AS. LAT 41.4 55.T 35*4 2604 43.6 67.0 25.7 11.1 42.2
AS.LONG 22.8 30.7 42.4 IS08 l.S 5105 59.1 19.1 -18.9
43.@@ AS. LAT 62.1 56.8 36.8 26.7 43°2 69°4 2709 11.3 40.9
AS.LONG 20.3 26.8 6G.S 18.1 -1.1 46.2 57.8 1709 -2104
95.00 AS. LAT 42.5 57.6 38.0 2T.0 42.8 7100 29.6 1104 39.T
_SoLGHG 18.3 23.5 3809 16.8 -3.2 41.D 56.7 16.9 -23.2
lSi.OO AS. LAI 43.3 59.D 41.1 2T.5 41.2 74.6 34.8 |I.T 35.9
AS.LONG II.T 12.2 3305 12.5 -9.5 18.3 53.0 13.9 -28.2
250.00 AS. LAT 43.6 5902 43o0 2706 39.7 74.9 38.2 ll.T 33.0
AS.LONG 7.1 6.1 29o2 905 -1306 -I.S 49.9 1107 -3102
350.00 AS. LAT 63.3 S9.G 43.7 27.5 38.9 74.5 39.6 1108 31.6
AS.LONG 5.1 0.6 27.3 8.2 -15.2 -9.8 48.5 10.8 -32.4
460.00 AS. LAT 4303 58.q 44.0 27.5 38.5 74.1 40.4 11.8 3D.9
AS.LONG 4.0 -1.3 26.3 T.5 -16.1 -14.2 67.6 1D.3 -33.0
TSO.DD AS. LAT 43.1 58.6 44.5 27.5 3T.g 73.4 41.4 11.7 29.8
AS.LONG 2.5 -3.q 24.7 6.5 -IT._ -19o8 46.4 9.6 -33.9
-82-
RESDLUTE,CANAGA
GECGRAPHIC LATITUDE - 74069 GEOGRAPHIC LCNGITUGE - -94o91
RIGIDITY
|lN IV) VERTICAL 16N 166 165 16M 32N 32E 325 32W
0.90 AS. LAT 56.1 55.7 55.2 56.6 57.0 5603 5_01 5507 56.4
AS.LONG -93o2 -91.6 -9401 -9407 -$2.0 -93.1 -93.3 -9306 -93.8
1050 AS. LAT 5809 58.9 5705 5609 6©.3 56.9 5703 6C08 5909
AS.LONG -91.7 °8900 -91.9 -9404 -91.3 -8900 -9506 -9400 -8702
2050 AS. LAT 6105 6006 6104 62.0 6102 62.0 61.0 60.5 61o9
AS.LONG -9000 -9001 -92.1 °69.9 -88.1 -8904 -89.7 -91.2 -91.3
3.50 AS. LAT 62.9 6103 62.6 64.3 63.0 61.9 6301 63.6 62.5
AS.LONG -88.9 -8805 -9209 -89.5 -85ol -8907 -92.6 -88.5 -8607
6.50 AS. LOT 63.9 64.9 62.1 6209 65.8 6404 58.8 62.7 69.5
AS.LONG -0808 -84.4 -8¥03 -9209 -9006 -76.3 -8709 -100.6 -8808
5050 AS. LAT 64o7 6208 6405 66o5 6406 6209 65.0 66.2 6400
AS.LONG -87.5 -87.3 °9209 -87.7 -82.4 -8807 -9400 -86.7 °82.8
6050 AS. LAT 65.6 62.7 62.2 6801 68.5 59.2 60.1 70.9 68.5
AS.LONG -87.2 -7909 -9308 -96.0 -78o4 -7709 -100.7 -101.2 -67.0
7.50 AS. LAT 6601 6504 61.7 66.1 7006 6203 57.2 66.9 74.4
ASoLONG -87.4 -76.3 -88.9 -98.7 -84.8 -67.7 -92.9 -110.6 -73.1
8.50 ASo LAT 66.4 67.6 63.2 6408 69.7 66.9 58.8 63.5 74.5
AS.LONG °87.3 -7805 -85.2 -95.3 -89.9 -6606 °85.3 -105.5 -8905
9050 AS. LRT 66.6 68.0 65.2 65.0 68.1 6904 62.3 6300 7104
AS.LONG -86.8 -82.7 -8406 -9006 -8905 °73.7 -82.1 -9704 -95.9
11000 AS. LAT 6609 6607 6703 67.2 6606 6800 6700 65.9 67.4
AS.LONG -8506 -8601 -81.2 -8504 -83.8 -84.7 -1609 -87.5 °86.5
15.00 AS. LAT 6706 64.4 6707 7008 66.8 62.9 6709 T2.1 6505
AS.LONG -8402 -84o6 -95ol -84.0 -74.3 °86.2 -10108 °82.4 -7007
15.00 650 LAT 68.4 62.9 6604 73.7 68.5 58.7 6407 7705 6600
AS.LONG -83.1 -RO.L -9903 -8804 -66o0 -8007 -11100 -90.9 -55.9
17.00 AS. LAT 69.1 62.2 64.8 7503 70.3 56.0 60.7 7909 6706
AS.LONG °82.5 -75.3 °10008 -9604 °59.3 -7300 o113.4 -11402 -42.7
lS.00 AS. LAT 6907 62.0 63.4 7507 72.5 54.4 57.1 78.8 6905
AS.LONG -82.3 -7007 °10006 -10502 -54.1 -67.2 -11206 °13703 -3008
25.00 AS. LAT 71.2 63.0 6006 7308 78.1 sI.q 50.3 7006 74.6
AS.LONG -8206 -6000 -97.0 -121.7 -44.8 -51.2 010507 o156.2 007
55000 AS. LAY 7205 6505 59.0 69.9 8402 54.1 45.8 6105 78.4
ASoLONG °8403 -49.4 o91o0 -12709 -44o0 °34.7 -9503 o155.7 -312.8
45000 AS. LAT 7301 6?06 58.6 67.6 8704 5507 44.5 56.8 70ol
ASoLONG -85.9 -43.4 -860g -128.0 -6g00 -2409 -8805 °14105 -279.7
$5000 AS. LRT 7505 69.2 58.6 66.1 87.8 57.2 4508 54.2 7609
AS.LQNG -87.2 °39.5 -8400 *12702 -12805 o10o4 -8309 -14509 °260.5
65.00 AS. LAT 7308 70.4 5807 65.1 86.7 5803 6507 52.5 7507
AS.LONG -88.2 -36.9 -82ol -226.4 -154.1 -13.7 -80.7 -143.4 °248.6
75.00 AS. LAT 73.9 71o3 58.9 64.5 8506 5903 43.7 5103 76.6
AS.LONG °89.0 -35.0 -8006 -125.6 -162.0 -10.2 °7002 -14104 -240.9
85.G0 AS. LAT 74.1 7201 5900 6400 84.7 6000 43.7 5005 73.7
AS.LONG -89.6 -3305 -79.4 -124.9 -165.1 -7.4 -76.4 -139.9 -23505
95000 AS. LAT 7401 7206 59.2 6306 84.0
AS.LONG -9001 -3204 -76.5 -124.4 -166.6
15@o00 AS. LAT 74.4 76.6 5907 6205 81.8
AS.LONG -_1.8 -2609 -7507 -122.4 -168.2
250000 AS. LAT 7405 7600 6002 6109 8003
AS.LONG -9300 -26.6 -7308 -121.0 -167.8
550.00 AS. LAT 74.5 76.6 6005 61.6 79.6
AS.LOll@ 09305 -25.7 -73.0 -12003 o167.4
450.0@ AS. LAT 7406 76o9 60.6 61.5 79.3
AS.LONG °9308 -2502 -72.5 -119.9 -16702
750.0C 65. LRT 7406 77.4 6008 6103 78.8
AS.LONG 09402 -2404 -71.9 -11904 -166.8
60.6 43.8 49.8 73.0
-502 -74.9 -138.6 -23106
62.7 44.3 6801 7006
108 -7002 -134.6 -22005
64.1 4409 47.1 68.9
700 °66*9 -131.7 -21308
64.8 4501 46.T 68.2
904 -6505 -13005 -21101
65.2 4503 4605 67.8
1007 -6408 -12908 -209.6
6507 45.6 46.3 67.2




ilk MY) ¥ERIlCAL 16k
©.qO AS. LAI -1©.0 -I1.0
AS.LONG 69.1 70.3
1.50 aS. LAT *C.2 00*2
AS.LONG 4302 46.3
2.50 AS. LA! 12.8 11.1
AS.LONG 33.9 3708
3.50 aS. LAT lq.S 1106
AS.LONG 31.5 33.1
4.90 AS. Lil 23.3 25.0
AS.LONG 25.q 2503
5.50 AS. LET 26.4 24.1
AS.LONG 27.2 2q.2
605© AS. LA7 32.2 32.8
JS.L_NG 25.4 ]0.4
7.§@ AS. LAT 35.O 38.4
AS.LONG 21.5 24.q
8.50 aS. LAT 35.4 38.1
AS.LING 18.9 19.3
5.50 aS. LdT 35.1 36.7
aS.LONG 18.0 11.0
11.©0 IS. LET 35.3 3401
ASoLONG 1806 18.3
13.0© AS. LAT 37.0 33.7
aS.LONG 20.5 23.©
15.00 aS. LA7 3q.7 3501
AS.LiNG 22.1 21.8
11.00 AS. LAT 42.6 39.2
AS.LONG 23.1 31.8
IS.CO AS. LJl 45.4 42.8
AS.LONG 23.S 34.q
25.00 AS. LA1 52.2 52.1
AS.LONG 22.3 40.5
|5.C8 A_ LA7 50.5 63.q
AS.LONG 17.6 4_.3
45000 AS. LA1 61.6 7@05
AS.LONG 11.3 3q.6
55.00 AS. LAT 63.2 74.5
AS.LONG 6.5 34.3
45000 AS. LA1 64.1 77.1
AS.LING 2.7 2705
75000 AS. LiT 64.5 78.7
AS.LONG -0.3 20.1
85000 AS. LA1 64.8 7S.7
AS.LONG 02-7 12.6
S3.OO AS. LA1 65.0 80.3
AS.LONG -4.7 5.5
150.00 as. LAT 65.1 60.7
AS.LONG -I1.C -20.6
250.@0 AS. LIT 64.g 7q.1
AS.L_Ni -15.4 -36.q
35C.00 AS. LA1 64.7 78.q
AS.LONG -17.2 -42.5
46@.00 AS. LEI 64.6 76.5
AS.LONG -16.2 -45.3
1SC.CC aS. LAT 64.4 11.8
A$.LOkG -lq.5 -46.7
8EYK_AVIK,ICELANC
• 64.09 GEOGREP_IC LONGITUDE = -21.5|
166 165 16N 32N 326
-lhl -1004 -q.6 -!103 -9oq
72.0 6q.l 67.5 71.5 71.3
-I.3 0.4 ©._ 1.8 003
67.7 46.1 46.2 41.4 6801
9.5 12.0 15.2 10.2 6.q
33.7 34.3 34.5 33.0 37.1
15.6 lq.O 22.7 15.4 12.3
33.0 2q.O 3@.2 31o7 32.2
23.3 23.6 23.q 2q.6 2307
26.7 26.2 24.8 27.8 2q07
22.0 27.4 30.2 22.6 15.5
27.1 23.5 27.© 2607 25.4
26.q 2q.8 36.8 28.6 20.5
28.q 2106 22.0 34.3 3004
32.5 31.7 37.4 3q.1 2707
26.5 20.3 16.1 32.4 31.5
35.0 33.5 36.2 43.4 3305
22.5 15.4 15.4 230q 2708
35.1 35.3 35.7 41.7 3506
lq.3 18.6 16.5 |7.4 22.5
33.6 37.6 37.3 36.2 33.7
17.4 17.3 Iq.5 15.q 16.q
32.0 4002 41.8 31.9 280q
18.1 15.5 22.7 21.5 15.6
31.8 4202 47.1 31.7 25.4
20.2 13.7 24.2 20.7 1Z.6
32.6 43.7 51.q 33.q 23.6
22.4 ll.q 24.1 35.3 2006
34.0 44.q 56.1 37.2 23.1
24.3 I©.3 22.6 41.1 23.6
3q.O 46.9 64.1 41.8 25.3
28.0 6.3 12.8 54.4 30.8
45.8 48.6 68.2 60,9 31.$
3006 1.9 o7.5 bq.D 37ol
5003 46.1 63.7 61.0 3602
38.8 -0.7 -21.3 80.1 4]_4
53.3 4q.1 66.4 74.3 3q.q
30.4 -2.5 -2q.i 9004 43.6
55.5 4q.3 65.C 11.8 42o8
2g.7 -3.8 -33.7 109.8 43.@
57.1 49.3 63._ 80.1 46.3
29.0 04.8 -3606 11201 46.0
58.3 4q.3 62.q 81.7 46.3
28.3 -S.S °38.5 124.1 46.7
5g.2 4q.4 62.1 82.6 47.6
27.6 -601 -39.9 136.5 47.2
62.1 4g.3 5q.4 8300 51.9
24.9 -7.q -43.3 -173.7 48.5
63.g 4q.3 57.4 8@.g 5S-G
22o2 -q.! *4500 *i4704 4901
6403 4g.2 56.5 7q.6 36.3
20.q -q.6 -45.6 -13q.8 4g.3
65.1 4q.2 56.© 78.q 37.0
20.0 -q.g -45.q -136.0 4q.4
65.7 4q.l 55.3 77.9 58.1
















































































































































































VERTICAL 16k 16E 16S 18k 32N 32E
X R :1R X R X R X R X R X R
X R X R X R X R X R X R X R
X R X P X R X R X R X R X R
X R )l R X R X R X R X R X R
X R X R X R X R ,1( R X R X R
X P _ R X R X R X R X R X R
X R _ I; X R X R X R X R X R
X R X R X R X R X R X R X R
X R X R X R X R X R X R X R
X R X R X R X R X R X R X R
X R X R X R X R X R X R X R
X R X P X R X R X R X R X R
X R X R X R X R X R X R X R
X R J( P X R X R X R X R X R
)l R X R X R X R X R X R X R
X R X R X R X R X R X R X R
X R X R X R X R X R X R X R
X R X R X R X R X R X R X R
X R X R X R X R X R X R X R
X R X R X R X R X R X R X R
X R X R X R X R 208 X R X R
X R :1 it X R X R 133.5 X R X R
12.q C07 X R 17.6 20.4 X R X R
11101 126.1 X R 113.9 65.C X R X R
21.1 17.9 9°3 23.7 14.2 706 X R
67.0 7402 12C00 68.5 38o9 9202 X R
17o0 19.3 22.0 16ol 7.6 17.6 -11.0
4506 50.0 8006 4800 24.3 63.0 163.8
12.0 17.5 21.1 805 2.3 20.8 16.7
3208 35.1 5905 3603 14.5 4503 107.1
009 11ol 11o0 -608 -7.6 2101 21.1
12o3 1103 3009 1801 °3.2 16o5 5606
-801 407 003 o19o2 -1500 18.1 1003
-3.4 -6.0 1,7..8 3.4 -18.7 -4.1 31.3
-12.5 1.4 °5.2 -25o2 -18.2 16.0 3.6
-11.9 -1409 4°0 -5.1 -27.5 o14.2 21.C
-15.1 -C.4 -8o5 -28.6 -lq.9 14.7 -0.4
-17.3 -20.3 °1-3 °10.8 -33.2 °20.3 15o0
-16.6 -106 -1007 -30.8 -20.9 13.7 -3.2
-2102 -24.1 -501 015.0 -37.3 -24.4 11.0
-1707 -2.5 -12.2 -32.2 o21.5 1300 05.1
-24.0 -26.8 °7.8 -18.2 -4003 -27.4 8.2
-18.5 -3.1 -13.3 033.3 -21.9 1205 06.6
-26.2 -2809 -909 -2C.7 -42.6 -29.6 6.1
-1901 -306 -14°2 -34.1 -22.2 1201 -7.8
-270q -30.6 o11.6 -22.7 -44.5 -31.4 4.4
-2C.7 -4.q -16.7 -36.2 -22.9 10o(3 -1102
°33.4 -35.7 -1608 -2902 -50.3 -36.8 -0o7
-21.7 -5°8 -18.3 -37o4 -23.2 10.1 -13.4
-37.3 -3q.3 -20.5 -33.9 °5404 -4005 -4o3
-22.1 -6.1 -lg.O -3700 -23.3 9.7 o14o3
-38.9 -40.8 -2201 °3600 -56.1 -42.1 -509
-22.2 -6.3 -19o3 -38.1 °2303 9.6 -1408
-39.9 -41.7 -23.0 -3702 -57.1 -43oC -6.7
-22.5 -6.6 -1908 °38.6 023.4 q.3 -15.5
-41.2 -42.9 -2402 -38.8 -58.5 -44.2 -7.9
325 32N
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
x R X R










































C.90 AS. LAT 3 R X R
AS.LONG X R X R
1.50 AS. LAT X R X R
AS.LONG X R X R
2.50 AS. LAT X R X R
AS.LONG X R X R
3.50 AS. LA7 X R X R
AS.LONG X R X k
6.50 AS. LAT X R X R
AS.LONG X R X R
5.50 AS. LA7 X R X R
AS.LOhG X R X
6.50 AS. LA7 -18.6 12.2
AS,LCNG 274.6 2C5.e
7.50 AS. LAT L4.6 8.3
AS.LONG 168.3 151.7
8.50 AS. LAT 4.0 2.3
AS,LONG 143.8 136.C
9.50 AS. LAT -6.0 -5.C
AS.LONG 129.9 127.6
11.00 AS. LAT -16.7 -14.8
AS.LONG 113.9 lLT.l
13.00 AS. LA7 -15.1 -18.5
AS.LONG 97.8 103.3
15.00 AS. LAT -9.7 -13.7
AS.LONG 87.3 93.1
17.00 AS. LAT -3.1 -6.2
AS.LONG 8C.6 86.8
19.00 AS. LAT 2.8 1.3
AS.LONG 75.7 82.8
25.00 AS. LAT 16.3 19.1
AS.LONG 66.1 75.4
35.C0 AS. LAT 28.1 35.7
AS.LONG 55.5 66.7
45.0C AS. LAT 33.7 44.3
AS.LONG 48.2 59.2
55.00 AS. LAI 36.7 49.1
AS.LONG 42.7 52.7
65.C0 AS. LAT 38.5 52.0
AS.LONG 30.6 67.3
75.00 AS. LAT 39.5 53.8
AS.LONG 35.4 42.7
85.0C AS. LA[ 40.3 55.0
AS.LONG 32.9 38.9
95.00 AS. LAT 60.8 55.9
AS.LONG 3C.9 35.6
150.00 AS. LAT 41.8 57.6
AS.LONG 24.2 24.7
250.C0 AS. LAT 42.1 57.9
AS.LGNG 19.5 16.6
350.00 AS. LAT 42.1 57.8
AS.LONG 17.5 13.2
450.00 AS. LAT 42.1 57.7
AS.LONG 16.4 11.2





X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X R X R















































lC LONGITUCE = 12.52
l_k 32N 32E 325 32_
X R X R X P )t R X R
x R x R x R X R X R
X R x R x R X R X R
X R X R X R X R X R
X R X R X R X R X R
)_ R X R X R X R X R
X R X R X R X R X R
x R X R x R x R x R
X R X R X R X R X R
X R X R X R X R X R
1.7 -12.1 X R X R 7.0
522.1 586.7 X R X R 382.1
16.6 11.7 X R X R 10.5
187.3 203.5 X R X R 155.0
6.5 C.3 -21.7 15.4 -1.2
147.4 138.C 322.7 18C.5 132.4
-5.8 -1.6 15.0 G.4 -11.9
129.7 121.5 181.9 141.2 118.4
-13.7 -5.6 13.9 -7.1 -16.6
116.3 116.2 159.9 121.8 1C5.6
-15.6 -13.2 8.0 -IC.8 -13.1
_9.9 113.0 145.1 IC3.2 90.5
-8.4 -20.2 -3.6 -1C.3 -1.2
85.7 106.3 133.8 87.6 78.5
0.7 -19.1 -13.7 -8.0 1C.2
77.2 98.1 124.3 77.5 71.0
8.8 -12.6 -19.0 -5.7 19.4
71.3 92.3 115.1 7G.3 64.9
15.5 -4.5 -19.9 -3.5 26.6
66.4 89.0 106.9 65.0 59.3
28.4 16.4 -12.3 l.O 38.6
54.8 85.0 _2.C 54.4 43.7
31.4 37.9 1.8 5.0 44.4
4C.2 81.1 82.5 45.1 23.6
40.5 49.9 11.0 7.0 44.3
3C.2 76.8 78.0 39.8 11.0
41.5 57.3 17.0 8.0 43.0
23.3 71.9 75.1 36.4 3.3
41.7 62.2 21.1 8.7 41.6
18.4 66.7 73.0 34.0 -1.6
41.6 65.5 24.2 9.1 40.3
14.7 61.4 71.3 32.3 -5.1
41.4 67.8 26.5 9.4 39.1
12.O 56.2 70.0 31.0 -7.6
41.1 69.5 28.2 9.6 38.1
9.9 51.3 68.8 29.9 -9.5
39.8 73.1 33.7 1C.2 34.6
3.4 30.1 64.9 26.6 -14.9
38.5 73.7 37.2 IC.5 31.9
-0.7 11.6 61.7 2al.3 -18.2
37.8 73.3 38.7 10.5 30.6
-2.5 3.7 60.2 23.3 -19.5
37.4 73.C 39.5 IC.6 29.9
-3.4 -0.4 59.3 22.7 -20.2
36.8 72.4 40.6 1C.6 28.9
-4.7 -6.0 58.1 21.9 -21.2
-86-
$ ,ENJE _ ANTARCTICA
GEOGRAPHIC LATITUDE = -70.46 GEOGRAPHIC LCNGITUCE =
RIGICIT¥
(IN ev) bERTICAL 16k 16E 165 16k 32N
0.90 AS. LAT X F X F X R X F X F X R
AS.LONG X F X F X R X F X F X R
1.50 AS. LAT 24.0 23.q 23.0 26.1 25.5 24.3
AS.LONG 83.3 86.2 86.7 83.6 77.7 85.3
2.50 AS. LA7 18.8 2£.5 19.2 16.6 17.2 20.5
AS.LONG 30.7 31.6 33.1 31.8 28.1 31.8
3.50 AS. LAT 4.8 7.2 7.7 5.4 2.1 9.1
AS.LONG 19.8 18.9 22.8 23.4 17.7 19.C
4.50 AS. LAT 3.q 1.5 5.8 3.6 1.8 -0.7
AS.LONG 16.3 15.5 15.8 14.6 16.0 1307
5.50 AS. LA7 -607 -7.2 -0.5 -2.4 -11.6 -6.0
ASoLONG 17.0 1303 17.9 1907 16o4 9.9
6.50 AS. LiT -1504 -1205 -1100 -15.8 -19.3 0904
AS.LONG 12.7 q.9 15.8 1800 10.3 8.3
7.50 AS. LAT -L7.4 -14.7 -16.| -21.4 -lq.3 -12.9
AS.LONG 8.2 7.6 11.0 11.4 5.9 7.7
8.50 AS. LAT -16o5 -15.8 -16.5 -2C.3 -17.6 -16.4
AS.LONG 6.4 6.8 7.1 6.7 5.5 7.1
q.50 AS. LAT -15.6 -17.1 -15ol -17.I -16.9 -19.6
AS.LONG 6.8 6.9 505 5.7 7.5 6.4
11.00 AS. LAT -15.6 -lq.S -13o0 -13.7 -1805 -23.6
AS.LONG 9.3 7.8 5.9 803 11.8 5.0
13.00 AS. LAT -18.0 -23.2 -12.2 -13.0 -23.4 -27.5
AS.LONG 1304 900 80q 1405 17o3 2.q
15000 AS. LiT -21o7 -260q -13.3 -15.3 -29.3 -30.2
ASoLONG 17o0 q.g 12o3 20.5 21o5 0.9
17.00 AS. LAT -2507 -3002 -15.4 -1808 -34.9 -32.1
AS.LONG 1908 10.2 1504 25.7 2405 -009
14.00 AS. LAT -2905 -33.1 -17o8 -2207 -4000 -3304
AS.LONG 21o9 10.2 18.1 3C00 2604 -2.5
25.00 AS. LAT -38.8 -39.4 -24.Q -33.3 -51.7 -35.7
AS.LONG 2504 q.l 23.5 38.8 28.1 -6.2
35.00 AS. LAT -48.6 -45.2 -3305 -4504 -62.7 -37.3
AS.LONG 26.4 60C 27.9 46.4 24.1 -9o9
45.00 AS. LA7 -54.2 --48.2 -39.0 -5300 -68.4 -38o0
AS.LONG 2503 3.2 2907 50.2 16.6 -ll.Q
55000 AS. LA3 -57.7 050.0 04207 -58.0 -71.5 -38.4
AS.LONG 2306 C09 3005 52.4 8.3 -13.3
65000 AS. LAT -6C.1 -51ol -45.3 -61o6 -73ol -38o{
AS.LONG 21.8 -0.9 30.8 53.8 0.4 -14.2
73.0@ AS. LAT -61.9 -51.9 -47.2 -6402 -73.9 -38.8
AS.LONG 20.1 -2.3 31.0 54.7 -6.3 -14.9
85.00 AS. LAT -63.1 -52.4 -48.8 -66.2 -74.q -38.9
AS.LONG 18.6 -3.5 31.0 55.2 -12o1 -15.4
95000 AS° LAT -64.1 -52.8 -50.0 -67.9 -7406 -39.0
AS.LONG 17.2 -4.5 31.0 55.6 -16.9 -15.8
150.00 AS. Lilt -66.9 -54.0 -5307 -7209 -74.2 -39.2
AS.LONG 11.6 -7.8 30.4 56.2 -3108 -17.0
250000 AS. LiT -68.5 -5406 -56.3 -7604 -73.2 -39.4
AS.LONG 6.7 -IC.3 2g.6 55.6 -41.1 -17.9
350.00 AS. LA7 -69.1 -54.8 -57.4 -78.0 -72.6 -39.5
AS.LONG 4.3 -1104 29.2 54.9 -44.6 -18.3
450.00 AS. LA7 -6905 -54.9 -5800 -78.8 -72.2 -39.5
AS.LONG 2.9 -12.0 28.q 54.4 -46.4 -18.5
750.00 AS. LAT -69.9 -55.1 -5808 -7909 -71o7 -39.5
















































































































































































ASY.LONG./BETA=+0.6 +0.6 +0.2 0.0 -0.2 -0.4 -0.6 -0.8
O 5 0 0 0 0 0 0
5 10 2.72 1.35 .68 .34 .17 .09
10 15 0 0 0 0 0 0
15 20 2.30 1.05 .48 .22 .10 ,04
20 25 0 0 0 0 0 0
25 30 1.31 .57 .25 .11 .05 .02
30 35 2.82 1.20 .51 .22 .09 .04
35 40 3.04 1.22 °69 .20 .08 .03
60 65 .59 .26 .11 .05 .02 .01
45 50 5.33 1.99 .74 .28 .10 .04
50 55 2.90 1.53 .80 .42 .22 .12
55 60 11.34 3.74 1.25 .42 .16 .05
60 65 0 0 0 0 0 0
65 70 0 0 0 0 0 0
70 75 2.33 .85 .3L .12 .Ok .02
75 80 0 0 0 0 0 0
80 85 5.80 2.25 .92 .39 .17 .08
85 90 1.25 .37 .11 .03 .01 .00
90 95 1.26 .62 .30 .15 .07 .04
95 100 2.07 .97 .45 .21 .10 .05
I00 105 0 0 0 0 0 0
105 110 3.08 1.60 .64 .29 .13 .06
110 I15 1.71 .74 .32 .14 .06 .03
115 120 2.65 1.15 .50 .22 .09 .06
120 125 6.60 2.70 1.11 .45 .19 .08
125 130 1.81 .75 .31 .13 .05 .02
130 135 9.51 3.59 1.35 .51 °19 .07
135 140 18.23 5.97 1.97 .65 .22 .07
140 145 10.06 3.40 1.21 °45 o18 .08
-I.0 -1.5
0 0 0 0
.05 .02 .01 .00
0 0 0 0
.02 .01 .00 .00
0 0 0 0
.01 .00 .00 .00
.02 .01 .00 .00
.01 .01 .00 .00
.00 .00 .00 .00
.01 .01 .00 ,00
• 06 .03 .02 .00
• 02 .01 .00 .00
0 0 0 0
0 0 0 0
.01 .00 .00 .00
0 0 0 0
.04 .02 .01 .00
• 00 .DO .00 .00
.02 .01 .00 .00
.02 .01 .00 .00
0 0 0 0
.03 .01 .01 .00
•01 .00 .00 .00
.02 .01 .00 .00
.03 .01 .01 .00
.01 .00 .00 .00
.03 .01 .00 .00
• 02 .01 .00 .00
.06 .02 .01 .00
GEOGRAPHIC LATITUUE= -89.9
RIGIDITY ASYMP LAT ASYMP LUNG






















RIGIDITY ASYNP LAT ASYMP LONG














GEOGRAPHIC LATITUDE = 51.20 GEOGRAPHIC LONGITUDE "-115.61
VERTICAL 16N 16E 16S 16b 32N 32E 32S 32N
0.90 AS. LAT X F X F X R X F X F X F X R X F X F
AS.LONG X F X F X R X F X F X F X R X F X F
1.5C AS. LAT -3.6 -5°7 0.3 -6.7 -8.0 -5.7 2.0 -603 -11.8
AS.LONG 8.6 502 11.6 7.1 6.2 9.2 1603 5.6 -1.6
2.50 AS. LAT -3105 -32.9 -33.2 -31.6 -2908 -31o6 -32.5 -31o2 -2909
AS.LONG -56.8 -54.6 -51.7 -58.0 -61.G -58.1 -50.6 -59.6 -62.3
3.5G AS. LAT -23.0 -25.C -26.6 -22.7 -19.7 -25.5 -27.8 -22.2 -18.6
ASoLQNG -75.6 -73.7 -7208 -77.6 -77.9 -75.8 -7203 -7906 -78.7
6.50 AS. LAT -16.5 -12.6 -16.5 -16.6 -13.9 -9.1 -15o4 -14o9 -11.8
AS.LONG -85.5 -85.8 -83.8 -85.3 -87°1 -83.1 -80.3 -84.9 -89.8
5.50 AS. LAT -10.6 -13.1 -16.4 -8.7 -6.9 -13.1 -15.4 -607 -5.5
AS.LONG -87ol -8600 -87.1 -89.6 -87.6 -88ol -8709 -92ol -8705
6.50 AS. LAT -3.1 -309 -9.0 -6.3 2.1 -8.5 -15.5 -5.6 6.5
AS.LONG -88.9 -8503 -86.7 -92.2 -90.9 -83.2 -85.8 -95.6 -91.2
7.5C AS. LA7 2.2 6.5 -1.6 -0.7 5.7 3.4 -7.6 -3.6 10.6
AS.LONG -92.0 -88.8 -8804 -93.7 -95.1 °8308 -85.1 -95.5 -97.3
8.50 AS. LAT 6.6 7.7 302 2.5 6.2 10.7 003 003 903
AS. LONG -96.6 -93.3 -91o6 -g6.8 -9703 -89.0 -8706 -95.1 -10002
9o5C AS. LA! 5.6 705 5.3 5.6 6.6 ll.q 500 5.0 8.1
AS.LONG -96ol -9602 -96.7 -9507 -97.6 -9403 -91o7 -9504 -99o8
It.CO AS. LAT 6o6 5.7 5.7 901 8.1 8.6 6°2 11.6 9.1
AS.LONG -9605 -96.9 -9705 -96.9 -95.7 097.8 -9702 -97.2 -96.3
13.C0 AS. LAT 8.8 5.1 5.0 13.1 12.6 3.8 3.73 17°2 16.7
AS.LONG -95.5 -94.6 -98.3 -98.2 -92.9 -9507 -100.7 -101.0 -91.2
15.00 AS. LA7 11.8 6.8 5.0 16.3 18.0 2.7 000 20.6 22.0
ASoLONG -96.2 -90.9 -97.5 -9904 -90.8 -90.8 -100.8 -105.0 -87.7
170C© AS. LAT 15.0 9.9 5.9 18.9 23.4 601 -1.9 21.9 29.1
AS.LONG -93.1 -87.6 -96.1 -100.6 -89.8 -8507 -9904 -10804 -85.7
190010 AS. LAT 18.2 13.6 7.3 21.0 28.1 7.0 -2.8 22.6 35.6
ASoLONG -9204 -84.9 -96.7 -ICI.7 -89.5 -81.0 -g7.5 -111.2 -8502
25.00 AS. LAT 26.1 23.7 1205 25.2 38.7 17.6 -102 22.6 69.6
AS.LONG -91.8 -79.9 -91o5 -106.5 -91.8 -71°0 -91o9 -116.6 -89.3
39.©0 AS. LA7 34.3 35.8 19.9 28.9 47.9 31.9 6.6 21.3 60.6
ASoLONG -93.6 -77.3 -SgoO -I070g -gg.c -62.6 -8600 o120.0 -105.0
45°00 AS. LAT 39.0 63.2 26.9 3C.8 51.9 61.6 9.7 2G.6 63.3
ASoLQNG -_15.7 -77.5 -88.2 -11002 -106.1 -58.6 -82.9 -121.5 -121.0
5500C AS. LAT 61.9 68.0 2803 31.9 53.8 67.9 13.5 203.2 63.3
ASoLONG -97.8 -78.6 -88ol -111.9 -11108 -56.6 -8101 -122.2 -132.7
65°00 AS. LAT 4307 51.3 30.8 3206 56.6 5205 16.6 210.03 62o6
ASoLONG -99.7 -80.0 -8802 -11301 -116.3 -5505 -80°03 -122o7 -14004
75003(: AS. LAT 45.0 53.7 32.6 3301 55.1 55.9 18.6 19.9 61.3
AS.LONG -103102 -81o5 -88°5 -114.0 -11907 -5500 -79.3 -123003 -145o6
85.003 AS. LAT 66.03 55.5 36°1 3305 55.2 58.6 20.6 19.8 6(_.3
AS.LQNG -103205 -8209 °8807 -11608 -12204 -56.7 -7808 -12302 -149.2
95.C0 AS. LAT 46.7 56.9 3502 33.7 55.3 60.8 21.8 1_.8 59.6
AS.LONG -10307 -84.2 -89003 -11506 -12605 -5407 -7806 -123.3 -151.8
1SO.CO AS. LA7 68.7 60.9 3807 36.5 56.9 6706 2604 19.7 5509
ASoLONG -1C7.5 -8906 -90301 -117.3 -131.1 -55.7 -7705 -12307 °15806
250.00 AS. LA7 69.8 63.6 61.1 35.0 54.3 72003 29.7 19.7 53.1
ASoLONG -110.5 -96.7 -91.3 -118.7 -135.5 -58ol -77°2 -124.0 -16202
350.0303 AS. LAT 503.3 64.3 62.1 3502 53.9 74003 3101 19.8 51°9
AS.LONG -11109 -97.3 -91.9 -119.3 -137.3 -59.9 -77.1 -124.1 -163.5
650.003 AS. LA7 513.5 66.8 62.7 35.3 53.7 75.1 31.9 19.8 51.1
AS.LONG -11207 -98.9 -92°3 -119.6 -138.3 -61o3 -77.1 -126.1 -166.1
75C. C03 AS. LA! 503.8 65.4 63.6 35.6 5303 76.5 33ol 1908 50.1
AS.LONG -11308 -101.2 -9208 -1203.1 -139.6 -63.6 -77ol -124.2 -165.0
-89-
SVERDLOVSK_U.S.S.R.
GEOGRAPHICLATITUOE= 56.80 GEOGRAPHIC LONG|TUCE 8
RIGICI7_
(iN BY) VERTICAL 161 16E 165 16N 32N
0.90 AS. LA7 X R _ R X R X R X R X F
AS.LONG X R X R X R X R X R X F
1.50 AS. LAT X R X R X R X R X R X F
AS.LONG X R X E X R X R X R X F
2.50 AS. LIT -8.8 -6.3 X R -11.0 5.5 6.8
AS.LONG 384.7 389.5 X R 339.7 264.4 399.6
3.50 AS, LRT -10.9 -12.0 -8.5 -9.g -11.2 -10.8
AS.LONG 16908 171.8 182.3 171.7 160.4 177.2
4.50 kS. LAI -11.7 -10.8 -10.4 -11.0 -12.1 -7.2
AS.LONG 141.8 140.2 144.0 140.8 138.6 136.0
5.50 AS. LAT -809 -10.8 -12.5 -8.3 -4.6 -12.4
AS.LONG 130.1 132.6 135.9 127.8 124.8 133.0
6.50 AS. LA7 *1.1 0.0 -6.2 -3.8 2.9 -3.3
AS.LONG 120.3 122.4 126.8 119.8 114.7 126.4
7.50 AS. LRT 4.1 7.5 2.0 1.0 5.6 9.2
AS.LONG 113.3 113.9 118.5 11309 108.8 117.5
8.50 AS. LAT 6.4 9.4 6.6 5.1 6.6 14.2
AS.LONG 108.8 108.2 112.1 109.6 106.0 109.3
9.50 AS. LAT 705 8.7 8.0 8.3 8.0 13.3
AS.LONG 106.2 105.5 107.7 106.2 104.9 106.5
11.00 AS. LAT q.l 7.6 7.6 11.9 11.5 9.4
AS.LONG 104.4 104.9 104.4 102.4 104.3 103.2
13000 AS. LAT 12.1 8.7 7.0 15.6 17.8 6.8
AS.LONG 103.5 106.4 10302 98.9 103.9 10602
15000 AS. LAT 16.C 12.2 7.8 18.5 24.3 8.1
AS.LONG 10302 108.3 103.5 96.4 10301 110.2
11.00 AS. LAT 19.9 16.7 9.5 21.0 30.1 11.7
AS.LCNG 102.9 109.9 104.2 94.4 101.8 11309
19000 AS. LAT 23.7 21.4 11.8 23.1 35.0 16.3
AS.LONG 102.4 111.2 104.8 92.7 ICC.I 117.0
25.00 AS. LAT 32.] 33.8 19.2 27.S 45.1 30.0
AS.LONG IC0.3 113.| 106.0 88.7 93.4 124.0
35.00 AS. LA1 41.7 47.2 28.6 32.3 52.7 46.4
AS.LONG 95.9 112.3 106.2 84.1 8103 130.4
6S.OO AS. LA! 46.6 55.1 34.8 34.8 55.3 5608
AS.LONG 91.5 109.4 105.6 80.9 71.6 13307
55.00 AS. LAT 49.5 60.0 38.9 36.2 56.1 63.7
AS.LONG 87.8 10507 104.6 78.6 64.6 135.4
65.00 AS. LA7 51.3 63.3 41.8 37.2 56.2 68.6
AS.LONG 84.7 101.q 103.7 76.9 5906 136.3
75.00 AS. LAT 52.6 65.5 44.0 37.9 56.0 72.2
AS.LONG 82.2 98.1 102.7 75.5 55.9 136.6
85.00 AS. LA7 53.4 67.1 45.6 38.3 55.7 75.0
AS.LONG 80.1 94.6 101.9 74.5 53.2 136.5
95.00 AS. LA7 54.0 68.3 46.9 38.7 55.4 77.3
AS.LONG 78.3 91.3 101.1 73.6 51.0 136.1
150.00 AS. LAT 55.6 71.2 50.8 39.7 54.0 84.2
AS.LONG 72.3 78.4 98.2 7007 44.8 128.5
250.00 AS. LAT 56.3 72.2 53.4 40.3 52.7 88.1
ASoLONG 67.8 67.1 9504 68.7 4008 7407
350.00 AS. LAT 56.5 72.4 54.5 40.6 52.1 87.5
ASoLONG 65.8 61.9 94.1 67.7 39.3 1707
450.00 AS. LAT 56.6 72.4 55.0 40.7 51.7 86.6
AS.LONG 64.6 58.9 93.3 67.2 38.4 2.6
750.00 AS. LAT 56.7 72.3 55.8 40.8 51.2 85.2

















































































































































































IIN BY) VERTICAL 16h 16E 165 l_k 32N 32E
O.gO AS* LAT X F X R X F X F X F X R X R
AS.LONG X F X R X F X F X F X R X R
1.50 AS. LAll X F X R X F X F X F X F X F
AS.LOnG X F X R X F X F X F X F X F
2.50 AS. LAT 7.4 8*5 |4.5 9.8 1.2 lq.7 26.7
AS.LONG 63.7 68.3 74.6 65.4 55.6 79.1 S7.S
3.50 AS. LAT -lq.? -|9.8 -18.4 -20.1 -20.3 -19.C -15.3
AS.LONG 19.7 24.5 2T.S 19.3 13.6 31.2 36.4
4.50 AS. LAT -23.2 -22.4 -22.3 -22.5 -23.7 -18.5 -20.5
AS.LONG 1.7 C.4 3.3 -0.3 -0.8 -3.3 3.8
5050 AS0 LAT -19.3 -21.7 -22.4 -18.8 -16.5 -24.2 -24.4
AS.LONG -9.2 -4.4 -4.0 -13.4 -12o9 -2.6 0.0
6050 AS. LA! -12.9 -12.0 -26.3 -15o4 -q.4 -16.0 -20.7
AS.LONG -19.6 -15.5 -13.7 -21.4 -24.3 -8.8 -6.8
7.50 AS. LAT -10.2 -6.7 -11.3 -13.1 -8.9 -5.1 -13.4
AS.LONG -26.1 -24.7 -21.7 -26.2 -30.4 -19.3 -16.1
Io50 AS. LAT -9.7 -6.6 -9.3 -10.8 -9.2 -1.6 -8.9
AS.LONG -29.4 -29.7 -27.0 -2S.l -32.3 -27.8 -23.7
S.SO AS. LAT -903 -803 -9.0 -8.3 -S.l -3.3 -7.7
ASoLTNG -30.7 -31.3 -30.0 -31.3 -32.2 -32.1 -26.q
lhO0 AS. tAT -7.7 -q08 -9.1 -4.3 -6.2 -8.1 -q.l
ASoLGNG -31.2 -3003 -31.8 -33.9 -31.3 -32.3 -32.8
13.00 AS. LAT -306 -8.3 -8.3 0.7 C.3 -11.2 -11.6
AS.LONG -31.4 -27.8 -3(,2.1 -36.8 -30.8 -27.7 -33.6
150©C 65. LAT 1.1 -4.3 -6.2 5.1 7.6 -IO.C -12.7
AS.LGNG -31.9 -25.8 -31.9 -3q.5 -31.4 -23.0 -32.5
1_.00 AS. LAT 5.9 0.7 -3.5 8.6 14.3 -6o3 -|2°4
AS.LONG -32.7 -24.6 -31.8 -42.0 -32.8 -lS.S -3]L.1
IS.CO AS. LAT 10.1 S.8 -0.6 11.3 lq.S -2.5 -11.3
AS.LONG -33.7 -24.1 -3h8 -44.3 -34.7 -17.1 -29.9
25.C0 AS. LA7 1q.8 19.0 7.1 16.7 31.6 13.1 -S.q
AS.LONG -37.6 -24.7 -32.7 -50.0 -41.q -13.5 -2705
35.00 AS. LAT 28.6 32.7 16.0 20.7 40.2 30.6 2.3
AS.LONG -44.0 -28.7 -35.2 -56.4 -53.7 -12.6 -27.2
45000 AS. LA! 33.0 40.3 21.3 22.3 43.2 41.8 6.2
AS.LONG -49.1 -33.4 -37.6 -60.4 -62.7 -14.1 -27.5
53.Q0 AS. LA7 35.3 44.9 24.6 23.1 44.1 48.9 12.3
AS.LONG -$3.0 -37.7 -3g.6 -83.1 -6S.C -16.4 -28.1
65000 AS. LAT 38.7 47.7 26.g 23.5 44.3 53°7 15.3
AS.LONG -56.0 -41.S -41.2 -65.0 -73.6 -19.1 -28.8
75.0© AS. LA1 37.6 49.7 28.6 23.8 44.1 57.2 17.5
AS.LONG -58.3 -44.8 -42.6 -66.5 -76.S -21.8 -29.3
6S.CC AS. LA1 38.2 Sl.O 29.8 23.9 43.9 5908 19.3
AS.LONG -60.2 -47.5 -43.7 -67.6 -79.4 -24.5 -29.q
9SoOO AS. LAT 3806 52.0 30.8 24.0 43.6 61.7 20.6
AS.LONG -61.7 -AS.S -4407 -68.4 -81.3 -27.0 -30.3
ISC.CO AS. LAT 39.5 54.4 33.5 24.1 42.2 67.2 24.9
AS.LONG -66.6 -58.1 -48.0 -71.1 -87.2 -38.2 -32.1
250.00 AS. LAT 3q.9 55.4 35.3 24.1 40.Q 70.0 27.8
AS.LONG -70.0 -64.4 -50.6 -'/3.0 -SO.q -49.7 -33.7
35C.00 AS. LAT 39.g 55.7 36.0 24.0 40.3 70.9 2q.1
AS.LONG -71.5 -6/.3 -51.8 -73.8 -S2.4 -55.7 -34.4
450.CC AS. LAT 39.q 55.8 36.4 24.0 39.q 71.2 29.7
AS.LONG -72.4 -68.9 -52.5 -74.3 -93.2 -5q.2 -34.q
750.00 AS. LiT 39.9 55.q 36.9 24.0 39.4 71.6 30.7
AS.LONG -73.5 -71.1 -53.4 -74.q -94.3 -64.4 -35.5
325 32w
X F X R
X F X R
X F X F




























































(IN B¥) VERTICAL 16h 16E 165 16k 32N 32E 325 32H
0090 AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
1.50 AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
2.50 AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X P X R X R X R X R X R X R X R
3.50 AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
4.50 AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
5.50 AS. LAT X R X R X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R X R X R
6.50 AS. LAT X R -6.3 X R X R -24.2 5.9 X R X R 13.4
AS.LONG X R 353.4 X R X R 308.0 661.4 X R X R 219.6
7.50 AS. LAT 13.2 10.3 -7.8 8.7 12.4 1.7 X R 4.4 6.0
AS.LONG 225.2 IQg.5 276.4 245.4 197.6 182.6 X P 256.4 178.6
8050 AS. LAT 8.6 5.8 13.2 7.6 O.0 -002 10.6 3.1 -7.0
AS.LONG 186.5 176.4 204.0 187.8 171.7 160.0 220.4 184.5 159.9
9.50 AS. LAT -1.6 -0.8 8.3 -3.1 -10.4 -3.2 11.5 -4.3 -15.3
AS.LONG 168.8 165.7 182.5 165.5 155.7 152.9 192.0 160.0 144.9
11.00 AS. LAT -12.6 -11.6 -2.1 -|1.6 -16.O -10.3 7.9 -9.9 -15.4
AS,LONG 151.1 154.3 165,9 165.1 136.9 149.2 176.3 138.8 126.6
13.00 AS. LAT -16.1 -18.6 -13.3 -13.6 -11.4 -19.1 -1.0 -11.0 -5.2
AS.LONG 133.3 139.5 150.9 127.2 119.9 142.7 166.2 121.7 111.8
15.00 AS. LAT -12.5 -16.3 -17.5 -10o5 -3.1 -20.6 -10.8 -9.8 5.9
AS.LONG 121.2 127.4 138.3 115.5 109.9 133.2 158.0 110.6 103.1
17.00 AS. LAT -6.7 -9.8 -16.6 -6.5 4.7 -15.8 -11.6 -7.9 15.1
AS.LONG 113.3 119.6 128.4 107.5 IC3.2 125.7 169.5 1¢2.9 06.6
19.00 AS. LAT -O.q -2.7 -13.2 -2.6 11.4 -8.5 -20.1 -6.1 22.3
AS.LONG 107.8 114.7 121.3 101.7 98.1 121.1 161.4 97.2 91.0
25.00 AS. LAT 12.5 14.9 -1.2 6.4 24.7 12.2 -15.3 -1.6 35.2
AS.LONG 97.5 106.5 109.5 90.6 86.5 115.6 124.1 86.1 76.0
35.00 AS. LA7 24.9 32.1 12.6 14.5 34.7 34.0 -1.8 2.6 42.2
AS.LONG 87.2 98.0 100.6 80.2 72.7 11105 113.8 76.6 S6.q
45.00 AS. LAT 31.0 41.1 20.7 18.5 38.4 46.4 7.5 4.9 43.0
AS.LONG 80.2 ql.l 95.4 74.0 63.0 107.6 109.1 71.1 64.6
55.00 AS. LA] 36.5 46.4 25.7 20.7 6C.O 54.1 13.8 6.3 42.3
AS.LONG 75.0 85.2 91.6 69.8 56.2 103.3 106.2 67.7 36.7
65.00 AS. LAI 36.6 69.7 29.0 22.1 40.6 59.2 18.2 7.1 61.2
AS.LONG 71.0 80.2 ee.8 66.8 51.3 98.9 104.1 65.3 31.5
75.00 AS. LAT 37.9 51.8 31.6 23.0 60.7 62.8 21.4 7.7 40.2
AS.LONG 67.9 75.9 86.5 66.5 67.7 96.5 102.5 63.5 27.8
85.00 AS. LA7 38.8 53.3 33.1 23.6 40.7 65.4 23.9 8.2 39.2
AS.LONG 65.4 72.4 84.6 6207 66.9 90.1 101.2 62.1 25.1
95.00 AS. LAT 39.5 56.3 34.4 24.1 60.6 67.3 25.8 8.5 38.3
AS.LONG 63.6 69.3 83.0 61.3 62.7 85.9 100.1 61.0 23.1
150.00 AS. LA7 61.1 56.6 38.3 25.3 39.8 72.0 31.6 9.4 35.3
AS.LONG 56.8 58.7 77.7 56.8 35.9 67.4 96.3 57,6 17.2
250.00 AS. LAT 4|.7 57.6 60.? 25.9 38.8 73.4 35.5 10.0 32.8
AS.LONG 52.0 50.6 73.5 53.5 31.6 49.6 93.3 55.2 13.5
350.00 AS. LA7 41.9 57.7 41.6 26.0 38.3 73.5 37.1 10.2 31.7
AS.LONG 40.9 67.0 71.6 52.1 20.6 61.3 91.9 54.2 12.0
450.00 AS. LA1 42.0 57.8 62.1 26.1 38.0 73.4 38.0 10.3 31.0
AS.LQNG 48.7 45.0 70.5 51.6 26.5 36.7 91.0 53.6 11.2
750.00 AS. LAT 42.C 57.7 62.7 26.2 37.5 73.0 39.2 |C.6 30.1
AS.LONG 47.1 42.2 68.9 50.3 27.1 30.5 89.8 52.8 10.2
-92-
7E_RANtIR_N
GEOGRAPHICLAT|]UDE= 35.67 GEOGRAPHIC LONGITUOE 8
RIG1CIIY
(IN EV) VERTICAL 16h 16E 165 16k 32N
O.90 AS. LA7 X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
1.90 AS. LAT X R X R X R X 8 X R X R
AS.LONG X R X P X R X R X R X R
2.50 AS. LAX X 8 X R X R X R X 8 X R
AS.LONG X R X R X R X R X R X R
3.50 AS. LAT X R X R X R X R X R X R
AS.LONG X 8 _ A X R X R X R X R
4.50 AS. LAT X 8 X R X R X 6 X R X R
AS.LONG X R X R X R X R X R X 8
5.50 AS. LA7 X R X R X R X R X 8 X R
AS.LONG X R X R X R X R X R X R
6.50 AS. LAT X R X R X R X R X R X R
AS.LONG X R X P X R X R X R X R
7.$0 AS. LAT X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R
6.50 AS. LAT X R X R X R X R X R X R
AS.LONG X R X A X R X R X R X R
q.SO AS. LAT X N X R X R X R X R X R
AS.LONG X R X P X R X R X 8 X 8
11.00 AS. LA7 -25.6 -10.0 X R 8.2 4.2 -32.6
AS.LONG 3Cq.O 527.q X R 258.9 203.5 312o4
13.00 AS. LA7 -4.0 2.0 703 -404 -14.9 13.0
AS.LONG 189.2 201.9 265.5 179.8 IS9.| 212.8
IS.CO AS. LAT -15.2 -17.3 -0.7 -12.S -11.4 -14.7
AS.LONG 15903 169.4 195.5 153.1 136.S 182.1
17.00 AS. LAT -23.5 -17.1 -14o2 -12ol -401 -21.9
AS.LONG 141.4 149.1 170.6 136.6 123.6 160.1
19.00 AS. LAT -8.6 -11.1 -16.7 -9.3 2.7 -17.4
AS.LONG 130.1 137.0 154o0 125o7 115.0 145.8
25.00 AS. LAT 5.3 705 -7.5 -0.4 16.9 4.4
AS.LONG 112.4 120.1 128.8 1C7.2 98.9 128.9
3S.CC AS. LAT 1803 25.6 6.8 8.0 27.4 27.9
AS.LONG 96.0 10702 113.2 9206 82.9 119.3
45.00 AS. LAT 24.6 34.9 15.1 12.2 31.5 40.8
AS.LONG 8904 9805 10504 8406 72.6 l12.e
SS.O0 AS. LAT 2801 40.2 20.1 1405 33.2 48.5
AS.LONG 8304 91.9 100.2 79.4 6506 107.0
65.00 AS. LAT 30.2 43.4 2304 15.9 3400 53.6
ASoLGNG 79.0 86o5 96o5 75.7 6005 10106
75.00 AS. LAT 31.6 45.5 25.7 16.8 34.3 57.0
AS.LONG 75.6 8202 9306 7300 56.8 96.7
85°00 AS. LA7 32.5 46o9 27.4 17.4 34.4 59.5
AS.LONG 72.9 7806 ql.3 7009 5309 9202
95.00 AS. LAT 33.1 47.9 28.7 17.8 34.3 61.2
ASoLN 7008 75.6 89.5 69.2 51.6 8802
LS©.CO AS. LAT 3407 50.3 3203 19.0 33.8 65.5
ASoLONG 63.8 65.5 83.3 63.9 44.6 72.2
250.00 AS. LA7 35.3 51.2 3_.S 19.5 3300 67.0
AS.LONG $8.9 58.0 78.7 60.2 39.8 5804
350.C0 AS. LAT 3S.S 51o4 3503 19.6 32.S 67.2
AS.LONG 56.8 54.7 7606 58.6 3708 5200
• 50.00 AS. LAT 3506 51o4 35.8 19.7 32.2 67.2
AS.LONG 55.6 52.9 75.4 5708 3607 48.5
750.00 AS. LAT 35o6 $1.4 3603 1908 31.8 67.0















































































































































































GEOGRAPHIC LAT]TLUE = 76.55 GEOGRAPEIC LONGITUOE = -68.84
RIGIOIIY
(IN BY) VERIICAL 16h 16E 165 16k 32N 328 325 32M
0.90 AS. LAT 65.5 65.5 64.7 65.4 66.5 65.5 64.6 66.1 65.7
AS.LONG -35.1 -32.0 -33.9 -37.2 -34.3 -34.8 -36.7 -35.5 -37.2
1.50 AS. LAT 67.3 68.C 66.6 66.7 68.7 65.6 64.6 68.C 68.6
AS.LONG -36.8 -33.2 -34.6 -39.2 -38.1 -30.4 -36.0 -43.5 -32.1
2.50 AS. LAT 68.7 67.6 68.0 69.7 68.8 69.2 68.6 68.8 68.8
AS.LONG -31.0 -36.0 -39.6 -39.2 -35.5 -37.6 -39°0 -38.5 -62.2
3.50 AS. LAT 69.7 68.0 68.3 71.1 70.4 68.1 68.5 71.6 69.3
AS.LONG -37.6 -34.6 -41.1 -42.1 -34.4 -37.5 -43.3 -41.5 -37.7
4.50 AS. LA1 70.6 72.0 69.7 68.9 71.4 73.2 67.4 67.1 76.8
AS.LONG -41.1 -37.3 -36.2 -43.9 -47.1 -24.6 -31.0 -50o5 -54.0
5.50 AS. LAT 70.6 68.5 69o2 72.5 71.6 68o1 69ol 7303 7C.6
AS.LONG -38.6 -3502 -43.4 -4600 -3403 -37.4 -46.4 -4608 -36.2
6.50 AS. LAI 7200 70.5 6706 72.0 76.1 6607 63.9 72.5 7708
AS.LONG -39.6 -25.4 -39.7 -54.6 -37.0 -19.4 -42.9 -67.2 -25.3
7.50 AS. LA1 72.6 73.9 68.6 69.8 76.2 71.9 63.9 67.6 80.9
AS.LONG -42.6 -26.9 -35.3 -54.1 -52.2 -902 -32.6 -65.8 -58.3
8.50 AS. LAT 72.1 76.8 70.4 69.3 73.7 76.4 67.1 66.1 76.6
AS.LONG -44.3 -36.2 -35.1 -49.6 -55.6 -16.6 -27.6 -56.9 -71.6
9.50 AS. LA7 71.7 73.4 71.5 70.2 71.9 76.5 70°4 67.6 72.9
AS.LONG -44.2 -62.2 -38.3 -45.8 -51.4 -33.8 -29.9 -49.3 -66.6
li.CC AS. LAT 71.5 70.6 71.5 72.6 71.4 71.9 72.0 72.2 71.2
AS.LONG -62.6 -61.7 -64.3 -44.0 -42.1 -62.2 -42.5 -64.9 -68.6
13.00 AS. LAI 72.0 68.3 69.8 75.3 73.3 66.1 68.8 7704 73.1
AS.LONG -39.8 -36.3 -48.2 -69.6 -31.1 -34.6 -54.0 -56.9 -28ol
15.00 AS. LAT 7208 67.6 68.0 76.4 76.3 62.9 66.3 78.C 76.8
AS.LONG -3602 -26.0 -47.9 -59.9 -23.3 -23.3 -55.1 -82.5 -9.2
17.00 AS. LAT 73.7 67.q 66.6 76.0 79.5 61.3 60.6 75.1 80.7
AS.LONG -37.6 -18.6 -46.0 -69.4 -18.8 -12.9 -52.1 -98.2 11.7
19.00 AS. LAY 74.5 68.7 65.7 76.9 82.3 60.9 57.8 71.5 83.3
AS.LONG -37.8 -12.3 -43.5 -75.6 -18.1 -3.7 -48.1 -103.4 -314.3
25.00 AS. LAT 76.3 71.9 64.5 71.2 87.3 62.0 53.3 62.8 81.9
AS.LONG -40.8 2.0 -36.8 -81o6 -71.3 17.6 -37.0 -101.7 -215.3
35.00 AS. LAT 77.5 76.3 64.7 67.3 82.8 64.9 51.3 55.4 73.3
AS.LONG -47.4 17.1 -29.4 -80.2 -131.3 40.9 -26.8 -93.2 -179.4
65.00 AS. LA! 77°8 79.2 65.6 65.3 79.1 67.0 51.2 5108 68.3
AS.LONG -5204 27.4 -25.2 -77.6 -131.8 56.2 -17.6 -87.0 -166.8
55.C0 AS. LA7 77.9 81.2 66.0 66.1 76.8 68.3 51.6 69.9 65.2
AS.LONG -55.8 3505 -22.6 -75.5 -12908 67.1 -12.9 -82.8 -159.7
65.0C AS. LAT 77.8 82.6 6606 63.4 75.2 69.1 52.1 4807 63.1
AS.LONG -58.2 42o4 -20.8 -73.9 -128.C 75.2 -9.6 -7907 -155.0
75.00 AS. LA7 77.7 83.6 67.0 62.9 76.1 6906 52.6 67.9 61.7
AS.LONG -5909 68.7 -19.5 -72.7 -126.4 81.5 -7.1 -77.4 -151.6
8§.00 AS. LA7 77.6 84.4 67.4 62.5 73.3 70.0 53.0 47.3 60.6
AS.LONG -61.2 54.5 -18.5 -71.7 -12502 86.4 -5.3 -75.6 -149.1
95.00 AS. LAT 77.6 85.0 67.7 62.2 72.6 70.3 53.3 46.9 59.8
AS.LONG -62.1 60.0 -17.8 -70.9 -124.1 90.4 -3.8 -74.2 -147.1
150000 AS. LA7 77.3 86.5 68.8 61.5 70.7 7009 54.7 45.8 57.3
AS.LONG -6&.9 8505 -15.6 -68.3 -120.7 -25504 0.7 -6907 -14100
250.00 AS. LA1 77.0 87.0 69.6 61.1 69.4 71.1 55.7 45.2 55.7
AS.LONG -66.6 -246.2 -14.2 -66.4 -118.2 -247.4 3.9 -66.6 -136.6
350.00 AS. LA7 76.9 8700 69.9 6009 68.8 71ol 5602 45.0 55.1
IS.LONG -67.3 -232.3 -13.6 -6506 -117.2 -243.4 5.3 -6503 -13500
450.00 AS. LA7 76.8 87.0 70.1 60.8 6805 71.2 56.5 4409 5407
AS.LONG -6706 -22607 -13.3 -65.2 -116.5 -241.2 6.1 -64.5 -134.0
750.00 AS. LAT 76.7 86.8 70.4 60o7 68.1 71.2 56.9 4408 54.2
AS.LONG -68.1 -214.7 -12.9 -64.6 -11507 -23801 7.2 -63.5 -132.7
-gL_
TIXlE OAr, U.S.S.R.
GEOGRAPP|C LAT|IUOE _ 71.55
RIGICITY
|IN 6V) VERTICAL 16h 16E
0.90 AS. LAT -22.B -22.4 -22.7
AS.LONG 212.3 211.8 213.7
1.50 AS. LAT -8.1 -7.C -8.3
AS.LONG 178.5 178.8 179.6
2.50 AS. LAT 7.7 5.9 6.0
AS.LONG 167.8 168.6 167.7
3.5G AS. LAT 16.8 16.6 16.5
AS.LONG 16606 165.5 163.9
6050 AS. LAT 23.6 25.1 22.8
AS.LONG 161.5 162.6 16306
5050 AS. LAT 26.6 23.8 24.6
AS.LONG 161.8 162.7 16G.3
6.5© AS. LA7 31.5 29.2 26.3
AS.LONG 161.q 166.6 16200
7050 AS. LiT 3501 3509 30.6
AS.LONG 16005 16507 163o2
8.5G AS. LAT 36.9 3901 34.7
ASoLGNG 15g.0 162.2 162.5
9.50 AS. LAT 37.8 39.2 37.3
AS.LONG 158.6 159.3 16008
11.00 AS. L6| 390© 37.7 38.8
AS.LONG 15807 158.5 158.2
13.¢© AS. LAT 60.9 36.6 3809
AS.LONG 16Co3 161.3 156.8
13.00 AS. LAT 43.6 37.C 38.8
AS.LONG 161.9 165.6 156.9
170CC AS. LAT 46.0 38.7 3900
AS.LONG 16302 16_06 157.9
19.CO AS. LAI 68.6 61.C 39.5
AS.LONG 166.1 173.0 159.1
250C© AS. LA7 5405 68.6 62.0
AS.LONG 164.8 181.1 162.5
35.00 AS. LAT 60.7 57.7 46.2
AS.LONG 162.8 18e.6 165.9
65.G0 AS. LA] 66.2 63.7 49.6
AS.LONG 159.6 192.5 16707
55.G0 AS. LA1 6602 67.8 51.8
AS.LONG 156.6 196.7 168.6
65.OO AS. LA7 67.5 7C.7 53.5
ASoLONG 15306 19600 169.1
75.CG AS. LAT 68.4 72.9 56.8
ASoLGNG 151.2 1q607 169.4
85.00 AS. LAT 66.0 74.6 5509
AS.LONG 169.1 197.G 169.5
95.GG AS. LAT 6905 75.g 56.7
AS.LONG 167.4 197.1 169.6
15@.OC AS. LA7 70.6 8C.0 59.6
AS.LONG 1_102 195.9 169.S
250.G0 AS. LAT 71.1 82.8 6103
AS.LONG 136.5 192.2 169.0
35C.CC AS. LAT 71.3 86.0 6201
AS.LONG 13603 188.9 168.8
45C.00 AS. LAT 71.6 86.6 62.6
AS.LONG 133.1 186.2 168.6
750.0G AS. LAT 71.4 85.5 6302
AS.LONG 131.6 181.1 168.3
GEOGRAPHIC LONGITUDE = 12806fl
165 16k 32N 32E 325 32W
-22.9 -22.6 -22.8 -23.4 -22.9 -23.0
211.9 2C9.8 213.9 218.3 211.8 208.0
-8.2 -7.1 -10.3 -11.2 -9.0 -6.1
178.3 177.C 181.3 182.C 177.7 176.3
9.6 8.9 8.1 6.8 IC.7 8.3
166.3 167.7 167.3 167.6 166.0 166.3
18.8 18.5 14.5 16.6 20.7 17.8
162.6 166.8 166.0 163.1 16106 166.2
2208 26.9 26.2 2005 31.4 2806
161.0 156.6 166.8 166.0 15q.7 157.5
29.6 28.3 23.6 26.5 31.8 28.0
159.8 162.9 16106 159.3 158.9 162.3
32.5 3602 2606 21.7 36.1 38.8
157.0 162.2 168.2 160.8 152.6 166.5
33.5 39.6 33.6 25.0 3203 46.8
156.3 158.0 171.6 164.7 151.7 157.7
35.0 39.5 40.3 3100 32.9 63.9
157.0 15505 168.5 165.9 15402 152.2
37.2 38.9 62.1 36.C 35.9 41.6
157.9 155.7 163.G 164.2 156.8 151.7
61.1 3906 39.3 3902 62.2 6C00
158.6 158.6 158.5 159.1 158.5 156.2
65.9 42.6 36.3 38.2 49.9 62.9
157.9 163.6 160.2 156.1 156.1 166.2
4g.5 67.2 31.8 3506 56.6 48.5
15600 167.3 165.3 152.6 149.9 171.6
5200 51.8 31.5 32.Q 56.8 54.7
153.5 169.9 171.C 153.3 162.6 177.2
53.7 56.2 32.6 31.2 57.2 6Q.6
15C.9 171.5 176.6 156.8 13600 18106
56.1 66.1 38.q 2906 56o6 7607
166.2 170.5 189.7 160.3 126.6 188.0
56.9 74.5 6806 31.5 6q.4 87.2
13706 15608 204.7 16701 119.7 133.0
56.q 77.3 5502 34oG 46.6 82.0
136.2 13706 215.0 171.6 11900 54.1
5_.7 77.6 5906 36.3 66o7 17.0
132.2 121.5 22207 176.2 119.2 5C.1
56.6 77.0 62.7 38.1 63.5 73.6
130.9 III.C 228.q 176.1 119.6 50.2
5605 76.2 6500 39.6 4208 7hl
13C.O IG6.3 236.0 177.5 120.0 50.9
5604 75.5 66.7 60.8 42.3 6902
12g.6 qq.9 238.6 178.6 120.3 5106
56.3 7608 68.0 61.7 41.9 67.7
128.9 96.9 262.1 179.5 120.6 52.3
56°0 72.3 7108 6500 60.8 63ol
127.6 8907 256.2 182.1 121.6 56.8
55.8 70.6 73.9 67.5 4C.2 6C01
126.5 86.5 268.5 183.8 122.6 56.7
55.8 69.5 74.7 68.6 6C.0 5808
126.1 85.6 276.6 186.6 122.7 _ 57.6
55.7 69.1 75.1 69.2 39.9 58.1
125.9 86.9 278.2 185.C 122.9 58.1
55.7 68.6 75.5 50.1 36.8 57.1





(IN 8V) VERTICAL 16h
C.gO AS. LAT X R X R
AS.LONG X R X R
1.50 AS. LAT X R X R
AS.LONG X R X R
2.50 AS. LAT X R X R
AS.LONG X R X R
3.50 AS. LAT X R X R
AS.LONG X R X P
6.50 AS. LAT X R X P
AS.LONG X R X R
5.50 AS. LAI X R X R
AS.LONG X R X R
6.5C AS. EAT X R X R
AS.LONG X R X R
7.SO AS. LAT X R X R
AS.LONG X R X R
8.50 AS. LAT X R X R
AS.LONG X R X R
g.sc AS. LAT X R X R
AS.LONG x R X R
11.00 AS. LAT X R X R
AS.LONG X R X R
13.CC AS. LAT X R X R
AS.LONG X R X R
15.00 AS. LAT X R X R
AS.LONG X R X R
17.CC AS. LAT X R X R
AS.LONG X R X R
lg. OO AS. LA7 -6.5 -10.7
AS.LONG 237.0 263.2
2S.C0 AS. LAT 6.8 6.C
AS.LONG 17C.3 173.C
35.00 AS. LAT 8.2 16.8
AS.LONG 137.5 160.6
45.00 AS. LAT g.1 20.6
AS.LONG 122.5 126.9
5S.0C AS. LAT g.4 22.6
AS.LDNG 113.6 115.6
65.00 AS. LA1 9.4 23.3
AS.LONG 107.6 Iog.c
75.00 AS. LA| g.6 23.8
AS.LDNG IC3.6 104.4
85.00 AS. LA] 9.6 26.1
AS.LONG 100.2 100.8
95.CC AS. LA1 9.6 26.3
AS.LONG 97.7 98.1
150.00 AS. LAT g.l 26.7
AS.LONG 8qoq 89.5
250.C0 AS. LA7 8.9 24.7
AS.LONG 84.7 83.7
350.C0 AS. LAT 8.8 24.6
AS.LONG 82.5 81.2
650.00 AS. LAT 8.7 24.6
AS.LONG 81.2 77.6
750.00 AS. LAT D.6 26.5
AS.LONG 79.5 77.9
8.68 GEOGRAPHIC LONGITUDE - 7A.g5
16E 16S 16k 32N 32E
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R x R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R X R X R X R
X R X R -2*0 X R X R
X R X R 220.5 X R X R
X R -l.O 2.7 -g.7 X R
X R 269.5 187.C 281.5 X R
-0.6 3.0 7.3 2.9 7.9
206.g ]b73.7 165.7 181.1 423.6
6.1 -0.5 8.7 22.5 1.6
160.6 139.7 118.2 148.6 191.3
8.1 -2.4 8.8 30.3 5.5
142.7 126.5 I06.7 132.5 166.7
g.O -3.5 8.7 34.1 T.2
132.6 115.6 96.6 122.1 154.0
9.6 -6.3 8.5 36.2 8.1
125.9 109.6 g0.8 114.7 166.1
9.6 -4.8 8.3 37.5 8.7
121.2 IC5.3 86.8 109.3 160.6
g.8 -§.1 8.2 38.4 g.o
117.7 102.1 83.7 105.C 136.6
9.8 -5.4 8.O 38.9 9.3
115.0 g9.6 81.3 101.6 133.5
10.0 -6.2 7.5 40.1 q.q
106.7 g1.8 73.8 91.C 124.2
10.0 -6.7 7.1 40.4 10.2
101.2 86.5 68.6 83.6 118.1
g.g -6.9 6.g 60.5 10.3
98.8 84.2 66.6 80.5 115.6
9.9 -7.0 6.8 40.6 10.3
97.5 83.0 65.2 78.7 114.2
g*g -7.2 6.6 40.6 10.4






















































































































IIN 8¥1 VERTICAL Z6N
c.qo AS. LA7 X R X F
AS.LONG X R X F
l.SO AS. LAT 3.1 X
AS.LONG 4q7.3 X R
2.50 AS. LAT -9.5 -10.2
AS.LONG 11503 116.2
3.50 AS. LAT -5.1 -5.7
AS.LONG 91.1 92.9
4.50 AS. LAT -1.4 -0.5
AS.LONG 7904 78.1
5.50 AS. LA7 4.1 2.5
AS.LCNG 75.6 7709
6.5© AS. LAT II.q 13.8
AS.LONG 7C.2 73.0
7.50 AS. LAT 15.8 19.7
AS.LONG 65.0 65.9
e.50 AS. LAT 16.q 20.C
AS.LONG 61.7 60.9
9.50 AS. LAT 17.2 18.4
AS.LONG 60.2 59.1
11.00 AS. LAT 18.1 16.q
AS.LONG 59.8 59.9
13.00 ASo LA! 20.9 18.C
AS.LONG 6C.4 63.2
15000 AS. LAT 24.5 21.6
AS.LONG 61.1 66.k
17.00 AS. LAT 28.2 26.1
AS.LQkG 61.5 69.C
19.00 AS. LAT 3107 30.7
ASoLONG 61.5 71.C
25.00 AS. LA1 4C.1 42.5
AS.LONG 59.9 74.1
35.00 AS. LAT 48.4 55.2
AS.LONG 55.3 73.7
45.00 AS. LAT 52.7 62.5
AS.LONG 5C.6 70.2
05.00 kS. LAT 55.1 67.C
AS.LONG 46.5 65.4
65.00 AS. LAT 56.6 69.8
AS.LONG .3.1 60.1
75.00 AS. LAI 57.6 71.7
AS.LONG 40.3 54.8
85.00 AS. LAT 58.2 73.C
AS.LONG 38.0 .9.9
95.CC AS. LAT 58.6 73.9
AS.LONG 36.1 45.3
ISO.CO AS. LAT 5906 75.5
AS.LONG 2907 27.7
250.00 AS. LAT 5Q.q 75.4
AS.LONG 25.0 14.1
350.00 AS. LAT 60.0 75.1
AS.LONG 23.0 8.S
450.00 AS. LAT 6C.0 74.0
AS.LONG 21.8 5.5
750.00 AS. LAT 59.9 74.4
AS.LCNG 20.2 1.6
UPPSALA,SbEOEN
59.85 GEOGRAPHIC LONGITUCE =
16E 16S 164 32N
x F X F X F x F
X F X F X F x F
9.1 X R x F -5.8
787.6 X R _ F 395.2
-10.2 -9.9 -9.1 -11.9
122.8 117.4 IIC.I 120.8
-8.7 -6.7 -2.6 -9.6
97.1 91.5 86.3 95.2
-I.2 -0.4 -0.3 4.9
80o5 78.9 77.9 76.0
--1.2 307 9.2 --0.1
78.7 73.1 72.4 77.2
6.9 8.4 15.7 11.1
75.4 69.0 65.4 77.3
14.2 17.6 17.0 22.5
69.8 65.6 60.9 70.5
17.1 15.6 17.2 25.6
64.5 62.7 59.4 62.3
17.1 17.9 18.2 23.4
61.0 6C.4 59.5 57.8
15.7 20.5 21.4 18.7
5g.0 57.9 6C.4 57.6
14.7 23.3 27.3 16.2
59.4 55.6 61.3 62.4
15.4 25.8 33.3 17.9
60.9 53.9 61.3 68.0
17.2 27.9 38.7 21.8
62.*, 52.5 6C.3 73.0
19.5 29.7 43.2 26.3
63.8 51.2 58.6 77.3
26.8 33.8 52.1 39.6
66.3 47.9 50.9 86.6
35.9 37.7 58.1 55.1
67.5 43.8 37.C 95.6
41.7 39.8 59.5 6407
67.2 40.8 26.3 lOl.C
45.5 .;I.0 59.5 71.I
66.4 30.7 19.1 105.C
48.3 41.8 59.0 75.6
65.5 37.1 14.2 108.3
50.3 42.3 58.5 78.9
64.6 35.8 10.7 111.4
51.8 42.7 57.9 81.5
63.7 34.8 8.2 114.6
53.0 43.0 57.4 83.5
63.0 34.0 6.3 118.3
56.5 43.7 55.5 88.7
59.8 31.3 1.0 -151.0
58.9 44.2 53.8 85.1
56.8 29.4 -2.1 -83.3
59.8 44.3 53.1 83.2
5503 28.5 -3.3 -78.2
6C.4 44.4 52.7 82.1
54.4 28.0 -3.9 -76.2
61-0 44.5 52.0 80.6

















































































































































































IIN 8V) VERTICAL 16h 16E 165 L_ 32N 32E
C.90 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
1.50 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
2.50 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
3.50 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R X R X R X R X R X R X R
6.50 AS. LAT X R X R X R X R X R X R X R
AS.LONG X R _ R X R X R X R X R X R
5.50 AS. LAT X R X R X R X R -3.4 X R X R
AS.LONG X R X R X R X R 136.3 X R X R
6.50 AS. LA| -3.6 -7.O 16.1 5.8 7.2 -6.2 X R
AS.LONG 1C6.3 116o7 623.9 88.0 72.6 112.2 X R
7.50 AS. LAT 8.0 12.q -6.6 10.0 18.1 18.6 q.2
AS.LONG 72.3 69.0 103.0 66.6 52.8 60.q 193.8
8.50 AS. LAT 21.5 25.6 7.0 16.7 28.2 25.6 -7.1
AS.LONG 53.3 46.6 15.2 53.6 36.6 36.6 112.5
q.50 AS. LAT 29.6 27;q 1qo9 25.7 30.5 23.6 -0.5
AS.LONG 36°7 26.1 58.2 63.8 21.0 11.6 86.5
11.00 AS. LAT 28.8 21.9 30.4 33°2 22.6 15.8 16.2
AS.LONG 17.1 8.9 37.1 27°0 6.2 2.4 64.6
13.00 AS. LAT 17.9 10.7 28.8 27.5 7.6 6.2 30.8
AS.LONG 4.2 -2.2 16.9 11.0 -1.3 -8.5 42.7
15.00 AS. LAT 6.6 1.G 20.7 16.2 -5.4 -0.9 32.6
AS.LONG -1.1 -8.3 6.7 4.9 -4.6 -15.5 25.3
17.00 AS. LAT -2.9 -6.4 12.4 5.4 -15.8 -6.2 28.3
AS.LONG -6.1 -12.6 1.6 2.9 -7.C -20.8 16.4
lq.00 AS. LAT -IC.6 -12.3 5.1 -3.7 -24.0 -10.1 22.S
AS.LONG -6.4 -16.1 -1.3 2.1 -q.3 -25.0 8.2
25.00 AS. LAI -26.1 -23.6 -10.4 -23.2 -6C.0 -16.9 7.3
AS.LONG -ll.q -24.4 -6.2 0.9 -17.0 -34.2 0.6
35.00 AS. LAT -39.2 -3|.7 -24.4 -40.9 -52.1 -21.2 -7.9
AS.LONG -20.| -34.1 -11.3 -2.2 -31.0 -43.5 -3.5
45.00 AS. LAT -45.4 -35.2 -31.8 -50.4 -56.7 -22.7 -16.4
AS.LONG -27.0 -40.7 -15.2 -6.3 -43.4 -6q.o -5.9
55.00 AS. LA! -48.8 -37.0 -36.3 -56.1 -5B.4 -23.3 -21.7
AS.LONG -32.5 -45.6 -18.3 -IC.6 -53.0 -52.5 -7°6
65.00 AS. LAT -50.8 -37.9 -39.2 -59.9 -58.q -23.6 -25.4
AS.LONG -37.0 -48.8 -2008 -1608 -60.1 -55.0 -900
15.00 AS. LAT -52.1 -38.4 -41.3 -62.4 -58.q -23.7 -28.0
AS.LONG -6©.6 -51.3 -22.9 -IE.7 -65.5 -56.8 -I0.2
85.00 AS. LAT -52.9 -38.8 -42.8 -66.2 -58.7 -23.8 -30.0
AS.LONG -63.5 -53.3 -26.6 -22°3 -6q.5 -58.2 -11.1
95.00 AS. LAT -53.5 -3q.C -43.9 -65°6 -58.6 -23.8 -31.5
AS.LONG -45.9 -56°9 -26.0 -25.5 -72.7 -59°3 -11.9
150.00 AS. LAI -56.7 -39.3 -47.2 -69.0 -56.? -23.6 -36.2
AS.LONG -53.9 -59.9 -31.1 -38.2 -81.8 -62.8 -14.7
250.00 AS. LAT -5S.O -39.2 -49.2 -70.4 -$5.1 -23.3 -3q.2
AS.LONG -5q.6 -63.3 -35.1 -49.3 -87.5 -65.1 -17.1
350.00 AS. LAT -55.1 -39.1 -4g.9 -70.7 -54.2 -23.2 -40.5
AS.LONG -62.1 -64.8 -37.0 -54.4 -8q.7 -66.1 -18.1
650000 AS° LAT -5500 -3q.1 -50.3 -70.8 -53.7 -23.1 -41°2
AS.LONG -63.5 -65.6 -38.0 -57.4 -90o9 -66.7 -[8.8
750.00 AS. LAT -55.0 -3goO -50.8 -TC.Q -53.C -23.0 -62.2
AS.LONG -65.4 -66.8 -3905 -61.6 -9205 -67.4 -lq.T
32S 32_
x R X R
X R X R
X R X R
X R X R
X R X R
X R X R
X F X R
X F X R
X R X R


















































= 52.06 GEOGRAPHIC LONGITUOE -
RIGIDITY
(IN e¥) VERTICAL 16h 16E
0.90 AS. LiT X R X R X R
AS.LONG X R )i 8 )i R
1.50 AS. LAT )i R X F )i R
AS.LONG )i R _ F )i R
2.50 AS. LA7 X F X R )i R
AS.LONG X F )i R )i R
3.50 AS. LAT 6.4 1.3 10.2
AS.LONG 168.0 166.6 167.7
4o50 AS. LAT -9.5 -8.9 -501
AS.LONG 115.0 113.9 12206
5.50 AS. LAT -10.1 -12.0 -12.7
AS.LONG 92.0 95.4 103.5
6.50 aS. LAT -4.1 -2.0 -7.1
AS.LONG 77.1 78.0 85.5
7.50 AS. LAT -2.1 1.8 -2.3
AS.LONG 68.8 67.5 76.3
8.50 AS. LA7 -2.1 0.6 -lo5
AS.LONG 66.6 62.5 68.0
9.50 AS. LAT -l.q -1.3 -2.3
AS.LONG 62.3 60.8 6406
11.C0 AS. LAT -0.2 -2.3 -306
AS.LONG 60.5 60.9 62.5
13.00 aS. LAT 6.2 C.6 -3.1
AS.LONG 5q.C 61.e 6105
15.CC AS. LAT 9.6 5.9 -0.6
AS.LONG 57.9 62.7 61.0
17.00 AS. LA7 16.9 12.1 2.7
aS.LONG 56.7 63.6 60.7
IQ.00 AS. LA1 19.7 18.0 604
AS.LONG 55.6 63.8 60.6
25.00 AS. LAT 30.4 32.5 16.5
AS.LONG 51.6 63.5 59.6
35.00 AS. LAT 60.3 47.1 27.7
AS.LONG 46.7 59.7 57.1
45.00 AS. LAT 65.1 55.1 34.3
AS.LONG 38.8 54.3 54.7
55.00 AS. LAI 41.8 59.7 3805
aS.LONG 36.1 48.6 5205
65.00 AS. LAT 69.3 62.6 61.4
AS.LONG 30.3 63.1 50.6
75.0C AS. LAT 5C.3 66.6 43.4
AS.LONG 27.6 38.1 48.9
850C0 AS. LA7 5C.9 65.7 65.0
AS.LONG 26.9 33.7 47.5
95.00 AS. LA| 51.3 66.5 46.1
AS.LONG 23.0 29.9 46.3
15C.0© AS. LAT 52.2 68.0 49.6
AS.LONG 16.5 16.4 41.9
250.00 AS. LAT 52.6 68.1 51.7
AS.LONG ll.q 6.3 38.2
350.C0 AS. LA1 52.6 67.g 52.5
AS.LONG 9.q 2.0 36.4
450.00 AS. LA7 52.3 67.7 53.0
AS.LONG 8.8 -0.2 35.6
75C.00 AS. LA| 52.2 67.3 53.5
AS.LONG 7.3 -3o6 36.0
5.07
16S 16k 32N 32E 325 3211
)i R X R X R )i P X R )i R
)i R )i R )i R )i t_ )i R )i R
X R )i R X R X R )i F X R
X R X R X R )i R )iF X R
X R 1207 0.4 X P X F 3.5
X R 1224.6 893.5 X R X F 868.5
7.5 C.2 7.3 11.6 10.5 -3.5
154.2 135.C 16103 227.5 161.1 123.2
-9.1 -11o9 -7.3 -1.9 -8.2 -13ol
11206 107.C 104.2 12608 ICg..6 1Chl
-10.3 -606 -14.9 -11.2 -11o0 -3.6
91.6 83.3 9905 115.6 91.8 77.5
-7.1 -1.7 -4.9 -11.9 -9.9 1.6
78.5 7001 8302 96o9 8007 64.0
-4.6 -1.6 5.7 -6.2 -6°0 0°2
70.6 63.9 70.0 82.0 7203 56.6
-2.3 -1.7 7.0 -0.3 -1.7 -0.6
65.5 61.2 61.2 7206 65.8 57.2
-C.3 -C.3 3.8 -0.5 1.9 100
61.9 55.9 57.6 67ol 60.1 57.0
2.9 6.0 -1.0 -308 601 7.1
58.0 5806 57.8 6309 56.8 56.9
7.3 11.9 -2.4 -7.6 9.6 17.6
54.3 57.2 6101 6307 68.9 56.3
11._ 19.6 0.9 -8°9 11.8 2705
51.6 55.5 6,6.3 66.6 66.6 56.5
14.9 26.3 6.6 -8.3 13o2 35.7
49.0 53.5 67ol 65.0 61o6 51.6
17.9 3109 12.6 -605 14.2 42.2
46.8 51.C 69.4 65.4 3808 67.7
24.3 42.8 29.3 1.3 16.1 53.6
41.6 42.5 74.3 66.1 33.6 32.4
2908 50.3 67.7 12o9 17.7 57.6
34.9 28.6 77.9 66.6 28.8 8.6
32.4 52.6 58.7 20.6 18.6 55.6
30.6 18.2 78o4 6605 26.1 -5.7
33.8 52.7 65.9 25.9 15.I 53.2
27.5 ll.C 77.3 66.1 24.3 -13.6
34.6 52.5 70.8 Zq.7 19.5 50.9
25.2 6.0 75.C 65.7 23.0 -17.9
35ol 52.0 76.4 32.5 1907 49.1
23.5 2.4 71.7 65.2 22.1 -20.8
35.5 51.5 77.0 3607 19.9 47.6
22.1 -C.1 67.6 6608 21.3 -22.8
35.7 51ol 79.0 36.4 2C.0 46.3
21.1 -2.2 62.7 64._ 2C.8 -24.2
36.3 69.2 83.7 61.7 20.5 62.1
17.6 -8.1 25.5 62.6 1809 -27.9
36.6 67.5 83.2 45.6 2C.7 39.0
15.1 -11.7 -17.9 61.0 17.6 -29.9
36.6 46.8 81.9 46.9 20.8 37.7
14.1 -13.1 -31.0 60.1 17.1 -30.7
36.7 46.3 81.1 67.8 2C09 36.9
13.5 -13.9 -36.5 59.6 16.8 -31.0
36.7 65.7 79.8 49.0 21.0 35.8
12.7 -16.9 -62.4 5808 16.3 -31.5
-99-
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YERTICAL 16h 168 165 16k 32N 32E 325 32W
X R X i_ X R X R X F X R X R X R X F
X R X R X R X R X F X R X R X R X F
X R X R X F X R X R X F X F X F X R
X R X R X F X R X R X F X F X F X R
2.50 AS. LAT -13.1 -1G.3 -2.6 -II.2 -19.2 -6.9 11.8 -8.6 -23.S
AS.LONG -5.1 -0.3 6.6 -4.4 -13.8 -1.9 19.1 -2.8 -19.0
3.50 AS. LAT -32.9 -34.2 -33.3 -32.9 -31.6 -34.2 -30.9 -33.0 -30.8
AS.LONG -51.1 -46.9 -41.5 -51.9 -58.6 -45.4 -34.0 -$2.1 -62.7
4.50 AS. LAT -29.6 -27.7 -29.0 -29.1 -29.3 -23.3 -28.1 -28.2 -28.1
AS.LONG -73.5 -75.1 -71.0 -73.9 -76.5 -75.7 -67.6 -74.6 -80.5
5.50 AS. LAT -24.9 -27.7 -29.3 -23.3 -20.5 -28.6 -30.9 -22.1 -18.2
AS.LONG -81.0 -78.8 -77.2 -84.0 -84.1 -80.4 -75.2 -87.0 -85.7
6.50 AS. LAT -15.6 -16,1 -21.5 -17.5 -10.4 -21.4 -28.6 -19.7 -5.5
AS.LONG -87.8 -84.3 -82.9 -90.0 -91.7 -80.9 -77.9 -92.0 -93.8
7.50 AS. LAT -9.8 -7.0 -13.1 -12.8 -6.8 -7.6 -18.7 -15.8 -2.4
AS.LONG -93.3 -90.9 -88.6 -94.0 -97.2 -85.9 -83.2 -94.5 -100.6
8.50 AS. LAT -7.5 -4.3 -8.4 -9.2 -6o2 -0.3 -10.4 -10.6 -3.4
AS. LONG -96.9 -96.4 -93.7 -96.7 -99.9 -92.8 -88.9 -96.4 -103.2
9.50 AS. LAT -6.6 -4.9 -6.9 -6.2 -5.6 0.2 -6.5 -5.4 -4.0
AS.LONG -98.9 -99.3 -97.3 -98.6 -ICC.4 -98.4 -94.2 -98.6 -IC2.9
11.00 AS. LAT -5.4 -6.7 -7.0 -2.2 -3.2 -3.8 -6.6 1.0 -1.5
AS.LONG -99.7 -100.1 -100.1 -lCC.5 -99.5 -101.5 -99.7 -101.5 -100.3
13.00 AS. LA7 -2.4 -6.6 -7.3 2.2 2.4 -8.2 -9.8 6.8 5.6
AS.LONG -99.2 -97.9 -100.8 -ID2.2 -97.5 -99.4 -102.3 -105.7 -96.4
15.00 AS. LAT 1.4 -3.8 -6.5 6.1 8.9 -8.5 -12.6 10.2 14.0
AS.LONG -98.3 -94.9 -100.1 -103.6 -96.1 -94.9 -102.0 -109.4 -93.9
17.00 AS. LAT 5.6 G.2 -4.6 9.4 15.0 -5.9 -13.8 12.1 21.9
AS.LONG -97.5 -92.2 -99.0 -104.8 -95.5 -90.3 -100.6 -112.5 -92.7
lq.Dc AS. LAT 9.5 4.7 -2.3 12.1 20.4 -2.0 -13.7 13.3 28.9
AS.LONG -97.1 -9C.0 -97.9 -105.9 -95.6 -86.2 -98.9 -114.9 -92.7
25.00 AS. LAT 19.1 16.9 4.9 18.0 32.3 10.8 -9.8 14°8 63.6
AS.LONG -97.1 -86.0 -95.6 -108.8 -98.1 -77.6 -94.5 -119.8 -97.3
35.00 AS. LAI 28.9 30.6 14.1 23.3 42.6 27.1 -1.6 15.5 55.1
AS.LONG -99.2 -84.4 -94.2 -112.6 -105.2 -70.6 -90-.2 -123.9 -111.4
45.00 AS. LAT 34.3 38.7 20.1 26.0 47.3 37.5 4.5 15.8 58.8
AS.LONG -101.8 -85.1 -94.1 -115.3 -111.9 -67.6 -88.0 -125.9 -125.3
55.00 AS. LAT 37.6 44.0 24.0 27.6 49.6 44.5 9.1 1.6.0 59.4
AS.LONG -106.2 -86.6 -96.4 -117.3 -117.4 -66.3 -86.9 -127.1 -135.8
65°00 AS. LAY 39.8 47.6 26.9 28.7 50.8 49.5 12.4 16.1 59.0
AS.LONG -106.2 -88.3 -94.9 -118.8 -121.7 -65.8 -86.2 -127.9 -143.2
75.00 AS. LAT 61.3 50.2 28.9 29.4 51.4 53.2 14.9 16.2 58.3
AS.LONG -107.9 -89.9 -95.4 -119.9 -125.1 -65.7 -85.8 -128.5 -168.3
85.00 AS. LAT 42.4 52.1. 30.5 29.9 51.8 56.0 16.9 16.3 57.5
AS.LONG -IC9.3 -91.4 -95°8 -120.8 -127.8 -65.8 -85.6 -128.9 -152.0
95.00 AS. LAT 43.2 53.6 31.8 30.3 52.C 58.3 18.5 16.4 56.8
AS.LONG -110.5 -92.8 -96.2 -121.6 -129.9 -66.1 -85.5 -129o3 -154.8
150.00 AS. LAli" 45.6 57.9 35.7 31.4 52.0 65.3 23.6 16.7 53.8
AS.LONG -114.7 -98.4 -97.9 -124.0 -136.7 -68.4 -85.3 -130.3 -162.4
250.00 AS. LA1 46.9 60.5 38.3 32.1 51.6 70.0 27.1 16.9 51.2
AS.LONG -117.9 -103.5 -99.5 -125.8 -141.3 -72.0 -85.4 -131.0 -166.7
350.00 AS. LAT 47.4 61.5 39.4 32.6 51.3 72.0 28.7 17.0 50.1
AS.LONG -119.4 -1(]6.1 -100.2 -126.5 -143.3 -74.4 -85.6 -131.4 -168.3
450.00 AS. LA1 47.7 62.0 4C.0 32.5 51.1 73.0 29.5 17.0 69.4
AS.LONG -12C.3 -1C7.7 -100.7 -127.0 -t44.3 -76.1 -85.7 -131.5 -169.1
750.00 AS. LAI 48.0 62.7 40.8 32.7 5C.8 74.5 30.7 17.1 48.4
AS.LONG -121.5 -ICq.9 -101.4 -127.6 -145.8 -78.9 -85.8 -131.8 -170.2
-100-
VOSlOX0aPlaSCllCJ
GEQ£88FHIC LalIIUGE = -78.47 CEOGPIFflIC LCNGITUOE s IC6.87
R1£1011_
lib EV) bERIICJL l(h lee 165 lGk 328 328 325 328
C.g@ aS. LAT -63.0 -63.C -62.7 -63.1 -6301 -6307 -61.4 -62.4 -63.4
aS.LCkG 3C.5 28.5 28.5 _;.3 30.8 28.1 31.5 33.1 29.0
1.5( AS. LSI o66.1 -15.4 -64.2 -13.2 -12.3 °65.6 -85.6 -66.8 -67.7
A$.LChE 35.1 32.2 34.5 3704 34.C 28.1 3101 32.9 3606
2o50 aS. Ltl -(E.C -68.6 -68.4 -18°7 -68.3 068.6 -67.4 -]C.e -18.7
AS.LC_£ 36.1 35.2 35.6 36°2 37.7 36.1 42.9 45.7 35°C
3.50 IS° LAT -68.9 -7C0C -6808 -68.7 -19.7 -7C.9 -7C.C o71.8 -69.8
A$.LCkG 3808 36.C 35.4 38.8 42.2 35.7 4¢°C 40.3 41.8
4.5© AS. LA1 o71.4 069.e 065.3 -32.6 -72.e -67.9 -6408 -7C.4 -75.2
A$.LCkG 4306 3S09 48.5 31.6 3e.e 34.e 48.5 63.2 34.4
5.50 AS. LA7 07C02 o71o8 -6909 -(S.6 -71.1 °73.0 -71.3 -7201 -71.4
AS.LCkG 4101 37.9 36.3 41.7 46.3 36.8 3803 40.9 4707
6.50 aS. LA7 -7C.1 -71.0 °66.3 068.0 °7400 -TI.E -64.5 -6_.8 -7603
A$.LCkG 48.4 36.C 42.6 5603 53.7 23.4 34.2 550C 62.8
1050 AS. LAI 012.C 070.6 067.2 071.S -16.3 °6807 -620C -67.7 -eC.5
dS.LCkG 52.2 3901 52.8 18,3 49.C 26.E 47°6 74.C 49.5
(.50 aS. LAT o73°_ -7102 -7C.3 -75.2 o76.1 -68.3 -6408 -7_.2 -7902
IS.LCkG 5C.5 42.4 56.8 14.2 42.C 34.7 58.2 e2.4 31.2
9°50 AS. LA1 O74ol -72.2 °72.8 -76.2 -74.8 -69.9 -69.3 -77.6 -76.3
ASoLCkE 46.4 430E 53.3 53.3 4C.7 4C.8 61.C 74.C 32._
]1.@© AS° LA1 o73.1 -73.6 -73.5 073.7 -73.2 -73.5 °73.5 -76.7 -73°6
AS.LCkG 42.7 42.5 41.5 43.4 45°_ 43.2 48.7 4802 4408
13.00 AS. LiT -7104 -74.3 -7C.3 -(9.3 -72.6 -76.9 -71.C -69°8 -7209
A$.LOkG 4309 37.9 33.6 4_.6 55.9 32.5 28.1 45.3 64.5
15.00 aS. Lal -7C.1 -740C -6(.6 *16.1 073°1 -17.C o65.1 064oC -73.8
A$.LCkG 4tol 33o9 34o7 !5.0 65o5 15o7 2402 54o9 82.6
17.040 aS. LAT -69.4 -73.3 -63.8 -1402 -74.1 -75.C -_9.9 -6C.1 -7503
AS.LCkG 52.8 31.8 38.8 (3.6 13.6 5.2 27.4 65.5 98.1
15.0@ aS. LAI -69.1 -70.( -_1.7 -13.2 -75.3 -72.5 055.e -57.5 -76.7
ASoLCkG 57.3 3101 4308 71o5 eC.5 1.1 32.4 75.2 114.4
• 5.00 aS. LA1 -(904 -7(09 -5_._ -62.4 07_.7 -((.5 -48.7 053.7 -7$.4
AS.LCkG 67._ 32.5 56.2 _9.6 95.8 1.9 46.9 97.5 156.1
35000 AS. LA7 oTCoe 069._ °5705 -63.4 °8207 -6104 -4405 -5_05 -71.6
A_.L(Iq; 78.6 3G.T 61.8 108.1 111.$ 9.1 6)ol 119.7 206.3
45.00 AS. LA1 -72.0 -6S02 °57.6 -64.6 -85.2 o59ol -43,3 -52.7 -78.2
AS.LCNG 8408 4CoC T8.1 119.2 123.5 14.( 72.q 132.8 232.5
_5.GG i5. LiT -730_ -6g*C -St.G -_505 =_6.8 -5_07 -_5.1 -_3,2 078.8
aS.LCkS 88.8 4_.4 |3.S 124.6 1|5.S 18.S 7_04 141.4 24608
65.00 AS. LiT °7307 -6809 -58.4 °66.2 -8701 -57.2 -4301 -53.5 -7508
AS.LOkG Si06 4401 87o3 13hS 14906 2103 840C 14705 255.6
15.00 AS. Lll -74.2 088.9 -58.8 *66.8 -tl.S °5(.7 °4303 °5300 075.0
AS.LI_8 53.7 45.4 1C02 13109 18502 23.4 17.4 15200 28106
85000 k,_. LAT °7407 -69.¢ -5901 -8703 -IS.E 05_.4 °4304 o54ol 07403
AS.LOb© 5503 4604 9204 139.1 195.7 2501 5@0C 15505 285.9
95.00 aS. LAT -7500 --i90@ 059.3 *6707 088.| -56o2 -4306 -54.4 01301
ASeLOING See5 41o3 14.1 141.6 2_2o| 2604 92*1 15803 269.2
150000 11. LA| °78.2 -6901 -6C.3 -68o9 -8705 -55o7 -4404 °3502 072.4
AS.LCkG 1CC03 4S.E 9906 14g07 215.6 30o7 9806 16101 27808
250.00 AS. Lil 017.1 -6503 o61.1 -69.7 °86.9 -55o5 -45.1 °5509 °20.8
A$.LCfiG IC3oC 51.7 1©305 155.5 o10.4 33.7 103.2 1_303 o132.7
350.00 A_. LAI -77.5 -89.4 061.5 -70.1 -E6.S -55.4 -45.4 °5602 -7102
AS.LCkG 1C4.1 52.5 IC5.1 15801 °66.3 35.© IC5.1 174.0 071.9
45C.00 _$. LAT -77.7 °6904 -61.7 -7C.3 -86.2 -55.4 -45.7 -56.4 -7C.5
AS.LCkG 1C4.7 52.$ 1C601 159.5 -64.3 3507 1©6.2 177.5 -71.5
75@.0@ aS. LiT -7_.C 069._ °62.0 -7C.6 -(5.9 -55,4 -46.© °56.6 -7C.0
A$.LCkG 105.5 5303 IC7.4 111.6 -61.8 36.7 1C7*7 17S06 -69.6
-101-
NILKEStANTARCT1CA
GEOGRAPHIC LATITUOE = -66.42 GEOGRAPHIC LONGITUOE B 110.45
RIGIDITY
{IN E¥) VERTICAL 16h 161 16S 16W 32N 32_ 32S 32W
0.90 AS. LAT -38.2 -38.7 -38.7 -38.3 -39.C -37.C -37.3 -39.4 -38.5
AS.LONG 107.0 106.6 107.5 IC7.1 lC7.2 106.2 106.4 IC9.3 106.7
1.50 AS. LAT -42.9 -42.6 -41.8 -43.1 -44.2 -44.1 -43.7 -42.9 -45.4
AS.LONG 1C7.7 105.7 107.0 IC9.2 IC6.7 105.8 109.C IC7.5 107.3
2.50 AS. tAT -47.9 -48.1 -48.2 -48.0 -48.1 -46.0 -45.7 -50.3 -47.8
AS.LONG 1C6.8 107.C 108.0 IC7.0 IC7.2 107.5 112.3 108.5 106.1
3.50 AS. LA7 -50.1 -51.C -50.1 -49.6 -51.1 -50.6 -50.9 -51.1 -51.1
AS.LONG IC6.3 105.3 106.0 IC7.4 IC7.3 107.C 110.8 106.7 107.6
4.50 AS. LAT -52.3 -49.g -50.5 -56.3 -52.9 -47.3 -66.1 -55.5 -56.3
AS.LONG 108.5 107.1 112.3 110.4 106.8 102.9 113.2 115.6 IC0.7
5.50 AS. LAI -53.1 -54.3 -52.8 -52.3 -54.5 -54.7 -54.3 -53.1 -54.9
AS.LONG 1C5.7 103.9 104.8 107.4 IC7.2 105.2 108.1 106.8 108.1
t.50 AS. LAT -52.9 -52.4 -49.2 -53.1 -57.0 -53.6 -47.8 -51.7 -60.7
AS.LONG 107.3 100.4 107.1 113.5 105.7 94.5 IC3.q 117.0 IC5.6
7.50 AS. LAT -54.5 -51.3 -50.4 -57.0 -57.6 -49.C -45.5 -57.4 -61.0
AS.LONG IC9.1 IC3.4 113.2 115.4 1C3.1 96.3 112.8 123.1 97.1
8.50 AS. LA1 -56.4 -52.9 -54.2 -59.6 -57.3 -48.8 -69.6 -62.3 -58.6
AS.LCNG 109.0 106.6 115.6 112.0 102o5 102.2 119.7 119.0 95.2
9.50 AS. LAT -57.6 -55.6 -57.6 -59.8 -57.3 -51.8 -54.8 -63.0 -57.2
AS.LONG 107.5 107.5 113.0 107.8 103.3 106.4 120.5 110.7 98.0
11.C0 AS. LAT -58.2 -58.7 -58.5 -57.9 -58.3 -57.6 -59.2 -59.5 -58.0
AS.LONG IC6.9 106.7 106.1 105.4 105.C 106.1 112.0 IC5.2 103.9
13.00 AS. LAT -57.7 -6C.C -55.9 -55.6 -60.6 -62.0 -56.6 -56.6 -62.0
AS.LONG 103.1 97.8 100.7 107.8 106.3 95.7 100.3 109.4 109.3
15.00 AS. LAT -57.1 -58.9 -52.5 -54.7 -62.5 -61.2 -50.7 -52.2 -66.8
AS.LONG 103.1 92.4 ICC.6 112.3 IC5.8 83.q 97.7 I17.1 110.3
17.00 AS. LAT -56.7 -57.1 -49.8 -55.0 -64.2 -57.8 -65.5 -51.9 -70.9
AS.LONG IC3.9 89.7 IC2.9 116.8 104.1 77.2 100.0 124.9 106.6
19.00 AS. LAT -56.5 -55.2 -48.1 -55.9 -65.5 -54.0 -41.6 -52.7 -73.7
AS.LONG IC4.9 88.9 105.9 120.7 ICI.8 74.7 104.C 132.0 98.7
25.00 AS. LAT -57.1 -51.3 -66.3 -59.7 -67.1 -45.1 -36.0 -57.2 -75.0
AS.LONG 107.9 90.5 114.5 129.1 94.2 76.6 115.9 148.3 68.5
35.00 AS. LAT -58.7 -48.7 -47.4 -65.3 -67.C -38.C -34.9 -64.6 -69.6
AS.LONG 1|C.7 95.0 123.8 135.8 85.9 83.7 129.7 165.9 49.2
65.00 AS. LA] -60.1 -67.9 -49.2 -69.1 -66.3 -35.2 -36.3 -69.6 -65.3
AS.LONG 111.9 98.3 129.3 138.3 81.7 89.1 138.0 178.1 46.0
55.C0 AS. LAT -61.1 -67.? -50.8 -71.8 -65.6 -34.0 -37.9 -72.9 -62.6
AS.LONG 112.4 100.6 132.7 138.9 79.6 92.9 143.6 IE7.6 65.7
85.00 AS. LAT -61.8 -41.8 -52.2 -73.6 -65.0 -33.4 -39.3 -75.3 -60.4
AS.LONG 112.6 102.2 135.1 138.7 78.3 95.6 147.2 195.8 66.1
75.00 AS. LAT -62.4 -67.9 -53.2 -75.0 -64.6 -33.1 -40.5 -78.9 -58.9
AS.LONG 112.7 IC3.4 136.8 138.0 77.6 97.6 150.0 202.9 46.7
85.00 AS. LA7 -62.9 -48.0 -54.1 -76.0 -64.2 -32.9 -41.5 -71.2 -57.9
AS.LONG 112.7 104.3 138.0 137.1 7T.C 99.2 152.1 209°3 47.2
95.00 AS. LAT -63.2 -48.2 -54.8 -76.8 -66.0 -32.9 -42.4 -79.1 -57.0
AS.LONG 112.6 105.0 139.0 136.0 76.7 IC0.4 153.8 215.1 47.7
15C.00 AS. LAT -64.4 -48.8 -57.3 -79.3 -63*1 -33.0 -65.3 -81.3 -54.5
AS.LONG 112.2 107.2 141.9 130.6 75.8 104.3 159.1 238.7 49.6
250.00 AS. LAT -65.2 -49.3 -59.1 -8C.8 -62.4 -33.4 -47.6 -82.1 -52.9
AS.LONG 111.6 IC8.? 143.8 124.1 75.4 107.0 162.8 260.3 51.1
35C.00 AS. LAT -65.5 -69.6 -59.9 -81.3 -62.2 -33.6 -48.6 -82.1 -52.2
AS.LONG 111.3 109.3 144.6 12C.6 75.3 108.2 166.4 270.3 51.8
450.00 AS. LA1 -65.7 -49.8 -60.3 -81.6 -62.C -33.8 -49.2 -82.1 -51.8
AS.LONG 111.2 109.7 145.0 118.0 75.2 108.8 165.3 275.8 52.2
750.00 AS. LAT -66.0 -50.0 -61.0 -81.9 -61.8 -34.0 -50.0 -81.9 -51.3





ilk E¥) bER11CaL l_k
CoqO iS. LJl X R J P
A$.LCkG _ P It 6
105© AS. LaT X F I F
6$oLCkG _ F S F
2050 aS. LiT -2C06 -1$05
6SoLCkG 24302 249°7
3.50 AS. Lal -2©02 -2208
A$.LCkG 20302 20704
4050 650 LaY 01203 -10.5
A$.L@kG 18702 18701
5050 aS. La7 -(01 -10o4
63.LCk_ 18109 18402
6.50 aS. LJ7 2.0 -001
a$.LChS 11702 181.2
?._G 610 Lal 703 80(
d$.LCNG 17209 17£04
8.50 AS. Lit 505 12.1
A$oLCWG 12000 17107
S.SO AS. L67 IC06 12oC
6S.LCNG 1£008 16|o9
11004D aS° Lal 12o2 IC.4
AS.LCNG 16802 16801
13000 IS. La3 1502 1¢.3
A3.LCNG 18809 17C.1
15000 650 LdT 1901 12.7
dS.LCNG 16900 17300
12000 AS. LA7 2402 1t.5
&S.L_kG 11¢04 17507
19.08 AS. L61 2003 2C01
AS.LONG 17C07 1780¢
25000 AS. LA| 3708 32.3
A3.LCNG 17C01 182.7
55000 AS. LA1 4702 4502
AS.L_NG 16604 10507
43000 AS. LA7 5202 5301
AS.LONG 16205 18t.C
|500© AS. Lal 55.1 5501
JS.L@_G 150.7 105.C
6500@ 63. 117 5200 6207
AS.LCNG 1_505 10304
75.00 AS0 LiT 5802 65.4
a5.L©NG 15200 10106
0500@ 6S. L01 510¢ t7.3
ASoLGNE 15¢.( 12900
_5000 aS* LAT 5506 t0o5
050L01_ 14802 177.q
150000 _50 L17 (100 7302
a$.LGkG 14202 16902
250000 AS. LAT 01o7 7507
ASoL_NG 137.3 15504
350.00 AS. LA7 6100 7605
AS.LCNG 13502 15401
400000 AS. La7 £1*q 76.9
A$.LCkG 1340C 15C08
75@0@© A_. Lal £2.C 77.3
630LCkG 13202 14508
62002 EEOGRaPHIC LONGITUOE = 129.72
I_E 165 l(k 32k 32E
If f X F X F X F ]( F
X F X F It F It F X F
X R -605 X F It F X F
)[ R 144"/o2 X f X F X F
-17.4 -2C01 -2203 -17.1 -12o5
23209 24C04 2_(05 24802 26C.6
-2206 -1008 -1103 -22.9 -2302
2¢_0C 2CC03 19903 20000 21308
01204 *12.2 -lh3 -1o0 -1200
10505 18602 18403 11808 19205
*1002 -304 -40C -110_ -1108
18302 17808 11C06 18306 111408
-309 109 703 -603 -10o2
18©o4 175o'/ 1750C 18404 18304
302 5o0 1107 (o5 0201
176o8 17C.8 109o4 18107 18C09
7.9 708 11.g 14o5 504
17304 16503 106o6 17602 17104
1@o2 IC08 11.7 160C 905
11C07 16804 106ol 1710C 17305
1104 15o6 1303 12o6 11o0
16003 16705 16705 167.6 16800
1203 2106 18.5 709 10o4
16204 10601 17001 16902 16600
1307 2£.5 2501 607 807
167.6 16405 172.2 17301 11501
1507 3©°4 31.5 803 7.8
16003 102o7 17304 12703 16605
17o0 33o5 3"/03 11o4 700
16009 16008 17308 101.2 16706
2403 3903 5C01 22.8 10.5
17004 15504 1"/lo3 19©o5 17008
3204 43.3 61.1 3801 1608
17101 14806 16007 200.3 17404
3"/06 44.9 £504 480C 2109
17005 14402 14005 20604 11604
''0"4i01 q= ,_ 67.C 5_.7 25.e
11003 14hl 13|0C 21008 17705
4305 4600 6103 5904 2004
16'9.6 139.0 13C02 21309 17802
4503 4602 £201 6209 3C06
1£809 13"/o4 124.3 21605 170.7
4607 4£03 (e.8 650(: 32.3
160.3 13602 12¢0C 21007 l_q.©
41.0 4603 8604 62.0 3307
16702 13502 11'%8 22005 1"/1o2
51o2 4604 6405 7404 3801
16505 15202 10"/o8 22801 17106
5304 4603 (200 70o5 41.3
16305 13C02 IC2.7 23604 179.7
5403 4603 £109 8C08 42.7
162.5 12903 ICC.8 24108 17906
_408 46o2 01o4 8108 4305
16109 12E09 99.9 245.7 1790£
5505 40.I £C07 8301 44.5





















































































































GEOGRAPHIC LATITUDE = 47.42 GEOGRJPH|C LONO|TUDE =
81G10]1¥
(IN EV) _ERTICAL 16h 16E 165 I_k 32h
C.90 AS. LAT X R X R X R X R X R X R
AS.LONG X R X _ X R X R X R X R
1.50 AS. LA7 X R X R X R X 8 X R X R
AS.LCNG X R X R X R X R X R X R
2.50 AS. LA7 X F X R X R X R X R X R
AS.LONG X F X R X R X R X R X R
3.50 AS. LAT X R X R X R X R X R -5.1
AS.LONG X R X R X R X R X R 978.5
6.50 AS. LAT X R X R 5.9 X R 12.5 -15.7
AS.LONG X R X R 658.8 X R 226.9 261.6
5.50 AS. LAT -C.8 -1.9 12.1 2.9 -5.8 5.8
AS.LONG [46.1 149.9 178.5 15C.0 127.3 162.6
6.50 AS. LA7 -7.3 -7.4 -6.1 -7.6 -8.1 -10.3
AS.LONG 113.7 llC.q 127.2 118.8 IC3.1 115.8
7.50 AS. LAT -9.C -6.6 -7.1 -IC.l -1C.4 -3.7
AS.LONG 99.9 95.1 107.3 IC3.0 $2.8 93.2
8.5C AS. LAT -IC.9 -8.9 -8.6 -11.0 -12.C -3.6
AS.LONG 92.6 88.7 97.9 93.1 86.6 83.1
9.5C AS. LAT -12.1 -11.6 -10.7 -lC.5 -11.5 -7.2
AS.LONG 87.4 85.7 92.9 85.9 8|.7 79.6
11.0C AS. LAT -11.3 -13.3 -13.1 -8.2 -7.1 -12.2
AS.LONG 81.5 82.7 88.1 78.0 75.9 79.3
13.00 AS. LAT -6.6 -1C.5 -13.6 -3.6 1.5 -13.6
AS.LONG 75.7 79.2 83.1 70.8 7C.5 79.5
15.00 AS. LAT -C.6 -4.2 -10.8 1.1 1C.I -9.6
AS.LONG 71.7 76.7 79.1 65.7 66.5 79.2
17.00 AS. LAT 5.7 2.8 -6.7 5.6 17.6 -3.C
AS.LONG 68.7 75.G 76.1 61.8 63.1 7g.2
19.00 AS. LAT 11.1 9.6 -2.4 9.1 23.7 4.1
AS.LCNG 66.2 73.6 73.8 58.6 59.E 79.5
25.00 AS. LAT 23.3 25.8 9.2 16.9 35.6 22.9
AS.LONG 6C.1 7C.7 69.6 51.6 5C.2 8C.8
35.00 AS. LAT 36.2 61.6 2L.8 23.5 46.C 62.8
AS.LONG 51.9 64.8 64.7 43.5 36.6 8C.9
65.00 AS. LAT 39.5 69.7 29.0 26.7 66.7 56.6
AS.LONG 65.4 58.5 61.0 38.3 26.4 79.0
55.00 AS. EAT 62.6 54.5 33.5 28.4 67.6 61.8
AS.LCNG 6C.6 52.5 58.1 36.7 19.4 75.9
65.00 AS. LAT 46.1 57.5 36.5 29.6 67.4 66.8
AS.LONG 36.6 67.1 55.7 32.1 16.5 71.9
75.0C AS. LAT 45.1 59.3 38.7 3C.0 47.2 70.2
AS.LCkG 33.5 62.5 53.7 3C.2 1C.9 67.3
85.00 AS. LAT 45.8 6C.6 4C.2 3C.5 46.8 72.8
AS.LONG 31.1 38.4 52.1 28.6 8.2 62.6
95.00 AS. LAT 66.3 61.4 61.6 3C.8 46.5 76.6
AS.LONG 29.1 35.C 50.7 27.6 6.1 57.2
150.00 AS. LAT 47.3 63.1 66.9 31.5 44.9 78.7
AS.LONG 22.6 23.0 65.7 23.6 C.C 30.3
250.00 AS. LAI 47.6 63.6 67.0 31.8 63.4 79.C
AS.LONG 17.9 14.0 41.8 2C.6 -6.0 3.7
350.00 AS. LAI 67.6 63.3 67.9 31.9 42.7 76.4
AS.LONG 15.9 LC.I 39.9 19.6 -5.6 -6.9
450.00 AS. LA7 47.6 63.1 68.3 31.9 62.3 77.8
AS.LONG 16.8 8.C 38.9 18.8 -6.6 -12.2
750.00 AS. LAT 67.5 62.9 48.9 31.9 61.7 76.g












































































































































































COSMIC RAY VARIATIONAL COEFFICIENTS
In the following pages are tabulated the cosmic ray variational coefficients for 78 different
stations and for i0 values of 8, the exponent of the spectrum of variation, from fl= +0.6 to
fl= -1.5. At the end of each table, the relative amplitude (amBm) and the correction for the
geomagnetic bending (Tm-mL) for each value of fl for each station are listed.
15m
As derived in Part II, the observed local time of maximum of the mth harmonic of any aniso-
tropy at a given station is given by
t = 180m +m Cm'(_m -mL) hours
m 15m
_-mL
where K = m
15m
=C
m + 12 - K
15m
is the correction for the geomagnetic bending.
The value of K in hours for each value of fl, for both the first and second harmonics,
is listed in the table as "phase (in hours)".
-I05-
AHMEDABADtlNOIA
GEOGRAPHIC LATITUDE = 23.01 GEOGRAPHIC
ASYoLONG./BETA = *0.6 +0.4 ÷0.2 0.0 -0.2
0 5 0 0 0
5 10 0 0 0
10 15 O 0 0
15 20 O 0 0
20 25 O 0 0
25 30 O 0 0
30 35 0 0 0
35 40 O 0 0
40 45 23.14 7.01 2.13
45 50 17.25 5.72 1.89
50 55 20.58 7.55 2.77
55 60 23.18 8.22 2.98
60 65 33.67 11.24 3.78
65 70 30.81 1!.96 4.67
70 75 6.27 1.85 .54
75 80 96.59 32.00 10.85
80 85 114.06 30.61 13.2T
85 90 86.48 32.13 11.96
90 95 70.29 27.04 10.52
95 lOO 90.90 36.08 14.63
100 105 42.72 17.12 6.91
105 II0 37.80 16.35 7.09
110 115 68.53 27.16 11.11
115 120 54.39 23.37 10.34
120 125 34.39 13.78 5.58
125 130 57.24 26.38 12.24
130 135 11.66 5.19 2.32
135 140 41.38 19.81 9.54
140 145 o 0 0
145 150 36.03 17.94 8.98
150 155 11.72 6.16 3.23
155 160 31.78 16.21 8.29
160 165 18.27 9.87 5.34
165 170 8.48 4.71 2.61
170 175 11.70 6.15 3.23
175 180 10.43 5.12 2.52
100 185 11.59 6.09 3.20
185 190 6.43 3.65 2.07
190 195 .64 .37 .22
195 200 8.48 4.71 2.61
200 205 16.91 9.38 5.21
205 210 0 0 0
210 215 8.26 4.58 2.54
215 220 0 0 0
220 225 0 0 0
225 230 0 0 0
230 235 0 0 0
235 240 8.98 5.00 2.78
240 245 18.27 9.87 5.34
249 250 6.52 3.70 2.10
250 255 0 0 0
255 260 6.49 3.68 2.09
260 265 O 0 0
265 270 0 0 0
270 275 0 0 0
275 280 6.51 3.69 2.10
280 285 O 0 0
285 290 0 0 0
290 295 0 0 0
295 300 0 0 0
300 305 O 0 0
305 310 0 0 0
310 315 8.52 4.73 2.62
315 320 0 0 O
320 325 0 0 0
325 330 0 0 0
330 335 O 0 0
335 340 0 G O
340 345 0 0 0
345 350 0 0 0
350 355 0 0 0
355 360 0 0 0
FIRST HARMONIC
AMPLIIUOE 895.31 349.42 142.14
PHASE 2.17 2.61 3.10
(IN HOURS)
SECOND HARMONIC
AMPLITUDE 592.86 216.32 81.19
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GEOGRAPHIC LATITUDE = 82.50 GEOGRAPHIC LONGITUDE = -b2.33
ASY.LONG./BETA= +0.6 +0.4 +0.2 0.0 -0.2 -0.4 -0.6 -0.8
-1.0 -1.5
0 5 .98 .71 .52 .38 .Z8 .21 .16 o12 .09 .05
5 I0 .60 .29 .22 .lb .12 .10 .07 .06 .05 .03
10 15 1.86 1.02 .57 .32 .18 .11 .07 .04 .03 -01
15 20 3.71 2.0b 1.16 .b6 .38 .22 .13 .08 .05 .02
20 25 .28 .21 .15 .12 .09 .07 .05 .04 .03 .02
25 30 1.83 .94 .49 .2b .13 .07 .04 .02 .01 .00
30 35 2.97 1.56 .81 .63 .24 .13 .08 .06 .03 .01
35 40 1.32 .66 .32 .16 .08 .04 .02 o01 .01 .00
40 45 1.07 .54 .29 .16 .09 .05 .03 .02 .01 .01
45 50 3.15 1.50 .72 .35 .17 °08 .06 .02 .01 .00
50 55 3.22 1.48 .69 °32 .16 .08 .06 .02 .01 .00
55 60 2.83 1.18 .50 .21 .09 .04 .02 .01 .00 .00
60 65 3.26 1.26 .69 .19 .08 .03 .01 .00 .00 .00
65 70 6.72 2.74 1.15 .49 .22 .10 .05 .02 .01 .00
TO 75 2.06 .62 .19 .06 .02 .01 .00 .00 .00 .00
75 80 4.82 1.77 .65 .24 .09 .03 .01 .00 .00 .00
80 85 6.77 2.18 .70 .23 .07 .02 .01 .00 .00 .00
85 90 2.32 .68 .20 .06 .02 .01 .00 .00 .00 .00
90 95 .16 .El .07 .05 .03 .02 .01 .01 .01 .00
95 100 .73 .38 .20 .11 .06 .03 .02 .01 .00 .00
100 105 1.74 .91 .48 °25 .13 .07 .04 .02 .01 .00
105 110 0 0 0 0 0 0 0 0 0 0
110 115 0 0 0 0 0 0 0 0 0 0
115 120 0 0 0 0 0 0 0 0 0 0
120 125 0 0 0 0 0 0 0 0 0 O
125 130 0 0 0 0 0 0 0 0 0 0
130 135 1.87 .92 .45 .22 .11 .05 .03 .01 .01 .00
135 160 .75 .37 o18 .09 .06 .OZ .01 .01 .00 .00
140 145 0 0 0 0 0 0 0 0 0 0
145 150 1.63 o76 .36 .17 .08 .04 .02 .01 .00 .00
150 155 0 0 0 0 0 0 0 0 0 0
155 160 2.12 .96 .44 .20 .09 .06 .02 .01 .00 .00
160 165 0 0 0 0 0 0 0 0 0 0
165 170 2.69 1.19 .53 .24 .11 .05 .03 .01 .01 .00
170 175 1.65 .70 .30 .13 .05 .02 .01 .00 .00 .00
175 180 3.70 1.51 .61 .25 .10 .04 .02 .01 .00 .00
180 185 5.94 2.27 .88 .35 o14 .06 .03 .01 .01 .00
185 190 6.26 2.21 .79 .28 .10 .04 .01 .01 .00 .00
190 195 6.65 2.22 .79 .30 .13 .06 .03 .01 .01 .00
195 200 2.64 .89 .33 .12 .04 .02 .01 .00 .00 .00
200 205 2.13 .71 .23 .08 .03 .01 .00 .00 .00 .00
205 210 2.91 .88 .27 .08 .02 .01 .00 .00 .00 .00
210 215 2.05 1.08 .57 .30 .16 .08 .04 .02 .01 .00
215 220 0 0 0 0 0 0 0 0 0 0
220 225 .55 .32 .19 .II .07 .04 .02 .OI .01 .00
225 230 0 0 0 0 0 0 0 0 0 0
230 235 3.42 1.71 .86 .43 .22 .11 .Oh .03 .01 .00
235 240 0 0 0 0 0 0 0 0 0 0
240 245 2.11 .99 .46 .21 .10 .05 .02 .01 .00 .OO
245 250 3.17 1.48 .69 .32 .15 .07 .03 .02 .01 .00
250 255 5.40 2.82 1.50 .82 .46 .26 .15 .09 .05 .01
255 260 2.56 1.11 °48 .21 .09 .06 .02 .01 .00 .00
260 265 6.32 2.59 l.Ob .43 .18 .07 .03 .01 °01 .00
265 270 10.68 4.12 1.bO .63 .25 .10 .04 .02 .01 .00
270 275 13.53 4.55 1.54 .52 .18 .06 .02 .01 .00 .00
275 280 11.57 3.68 1.21 .42 .16 .07 .03 .02 .01 .00
280 Z_5 1o!0 .63 .36 :21 =12 =07 .06 .02 .0! =00
285 290 1.62 .91 .52 .29 .17 .09 .05 .03 .02 .00
290 295 .28 .19 .13 .09 .06 .04 .03 .02 .01 .00
295 300 6.26 1.58 .b5 .30 .ib .09 .06 .04 .03 .01
300 305 5.90 3.02 1.57 .83 .64 .26 .13 .07 .04 .01
305 310 1.09 .64 .39 .24 .15 .10 .06 .04 °03 .01
310 315 2.13 1.12 .59 .32 .17 .09 .05 .03 .02 .00
315 320 5.35 2.71 1.38 .71 .37 .19 .10 .06 .03 .01
320 325 .75 .50 .33 .22 .15 .10 .07 .05 °03 .01
325 330 5.84 2.92 1.50 .80 .44 .25 .15 .09 .Oh °02
330 335 7.85 4.12 2.22 1.23 .70 .40 .24 .14 .09 .03
335 340 13.96 6.41 3.09 1.57 .85 .48 .28 .17 .1| .04
340 345 13.58 5.14 2.08 .92 .45 .24 .14 .09 .06 .03
345 350 8.56 3.79 1.82 .96 .55 .34 .22 .15 .10 .04
350 355 13.40 4.68 1.80 .80 .42 .26 .18 .13 .09 .05
355 360 3.69 2.19 1.32 .81 .50 .32 .21 .14 .10 .04
FIRST HARMONIC
AMPLI|UDE 78.93 36.48 18.30 9.90 5.71 3.47 2.19 1.44 .97 °40
PHAS_ 1.13 1.43 1.73 2.01 2.25 2.46 2.64 Z.80 2.95 3.31
(IN HOURS)
SECOND HARMONIC
AMPLITUDE 14.80 9.74 6.38 4.20 2.80 1.89 1.30 .91 .64 .30




GEOGRAPHIC LATITUDE = 43.20 GEOGRAPHIC
ASY.LONG.IB6TA= +0.6 +0.4 +0.2 0.0 -0.2
0 5 2.40 1.6l 1.07
5 [C 0 0 0
IC 15 l.g6 1.35 .g3
15 20 0 0 0
20 25 0 0 0
25 30 0 C 0
3C 35 0 0 0
35 40 G 0 0
4C 45 21.24 6.69 2.11
45 50 [0.44 3.83 1.41
50 55 6.33 2.55 1.02
55 60 9.53 3.35 1.2L
60 65 17.25 5.86 2.02
65 7C g.95 3.65 1.34
7C 75 2.g8 1.34 .60
75 8C 11.89 5.03 2.i4
80 85 82.73 26.53 8.59
85 90 46.58 17.03 6.26
90 95 43.59 17.70 7.25
g5 100 23.48 I0.09 4.35
ICO 105 30.84 12.27 5.05
105 110 41.40 [6.90 7.05
II0 115 30.17 13.60 0.22
115 12C 2C.95 lO.OO 4.82
120 125 45.71 18.65 8.00
[25 130 41.72 19.22 9.08
130 135 45.56 21.92 10.72
135 140 37.23 19.22 I0.03
140 145 20.50 10.49 5.3g
145 150 26.43 14.34 7.82
1SO 155 28.C0 15.73 8.8o
155 160 5.82 3.40 1.gq
160 165 10.41 6.34 3.88
165 170 ll.g8 7.14 4.26
170 175 10.70 6.28 3.6g
I75 18D 8.91 5.36 3.20
180 185 12.31 7.60 4.6g
185 190 6.75 5.36 3.28
190 195 7.34 4.71 3.02
195 2C0 14.11 8.83 5.53
200 205 2.62 1.67 1.06
205 210 5.54 3.50 2.2[
210 215 7.38 4.81 3.14
215 22C 2.1g 1.43 .g3
220 225 7.00 4.52 2.92
225 230 0 0 0
23C 235 5,10 3.4[ 2.28
235 24C 2.18 1.42 .93
240 245 2.55 1.7l 1.14
245 250 0 0 0
250 255 0 0 0
255 260 4.14 2.77 1.85
260 265 2.55 1.70 1.14
265 270 0 0 0
270 275 0 0 0
275 280 0 0 C
280 285 2.56 1.71 1.14
285 290 0 0 O
290 295 0 0 0
295 300 2.56 1.71 1.14
300 3C5 O 0 0
305 310 0 0 0
31O 315 0 0 0
315 320 0 0 C
320 325 0 0 0
325 330 0 0 0
330 335 0 0 0
335 340 0 0 0
34C 345 0 O 0
345 350 0 0 0
35D 355 0 0 0
355 360 0 0 0
FIRST HARMONIC
AMPLITUDE 581.97 257.26 120.49
PHASE 2.67 3.27 3.9[
(IN HOURS)
SECCND HARMONIC
AMPLIIUDE }03.88 118.30 49.92
PHASE 2.15 2.68 3.3[
(IN HOURS)
LONGITUDE = 76.94
-0.4 -0.6 -0.8 -I.0 -1.5
•72 .48 .32 .21 .14 .I0 .03
0 0 0 0 O 0 0
•64 .44 .30 .21 .14 .10 .04
0 0 0 O 0 0 O
0 0 0 0 C 0 0
0 0 0 0 C 0 0
C 0 0 O O 0 0
0 0 0 0 C 0 0
.67 .21 .07 .02 .01 .00 .00
.52 .19 .07 .03 .01 .00 .00
.41 .17 .07 .03 .O1 .00 .DO
.45 .17 .07 .03 .0! .00 .00
.71 .25 .09 .03 .01 .01 .CO
.49 .18 .07 .02 .01 .00 .00
.27 .12 .05 .02 .Ol .00 .CO
.91 .3g .17 .07 .03 .01 .CO
2.81 .93 .31 .11 .04 .01 .00
2.32 .86 .32 .12 .05 .02 .00
3.0C 1.25 .53 .22 .10 .04 .01
1.88 .81 .35 .15 .07 .03 .00
2.13 .92 .40 .18 .08 .04 .Cl
3.01 1.31 .58 .26 .12 .06 .Ol
2.8g 1.36 .65 .31 .15 .07 .01
2.34 1.15 .56 .28 .14 .07 .01
3.59 [.67 .80 .39 .ig .tO .02
4.39 2.17 1.09 .56 .29 .15 .03
5.33 2.69 1.38 .71 .37 .20 .04
5.29 2.81 1.51 .82 .44 .24 .06
2.79 I.45 .76 .40 .21 .11 .02
4.28 2.35 1.30 .72 .40 .22 .05
5.00 2.83 1.60 .91 .52 .30 .07
1.17 .68 .40 .24 .14 .08 .02
2.39 1.48 .92 .58 .36 .23 .07
2.55 1.52 .91 .55 .33 .20 .05
2.18 1.29 .76 .45 .27 .16 .04
1.92 1.15 .69 .41 .25 .15 .04
2.90 L.79 1.11 .69 .43 .26 .08
2.02 1.24 .76 .47 .29 .18 .05
1.94 1.25 .80 .51 .33 .21 .07
3,47 2.18 1.37 ,86 .54 .34 .11
.68 .43 °28 .18 .11 .07 .D2
1.4C .89 .56 .36 .23 .14 .05
2.05 1.34 .88 .57 .37 .24 .08
•61 .40 .26 .17 .11 .07 .02
1.89 [.22 .7g .51 .33 .21 .07
0 0 0 0 O 0 0
1.52 1.02 .68 .45 .30 .20 .07
.60 .3q .26 .[7 .11 .07 .02
.76 .51 .34 .23 .15 .I0 .04
0 0 0 0 0 0 0
0 0 0 0 0 0 0
1.24 .83 .56 .37 .25 .17 .06
.76 .51 .34 .23 .15 .I0 .04
0 0 0 0 0 0 0
0 0 0 0 0 0 0
O 0 0 0 0 0 0
.76 .51 .34 .23 .15 .10 .04
0 0 0 0 0 C 0
0 0 0 0 O O O
.76 .51 .34 .23 .15 .I0 .04
0 0 0 0 O 0 0
0 0 0 0 D 0 0
0 0 0 0 0 0 0
C O 0 0 0 0 0
0 0 0 0 O 0 0
0 0 0 0 C 0 0
0 O 0 0 C 0 0
0 0 0 0 0 0 C
0 0 0 0 C 0 0
0 0 0 0 O 0 O
0 0 0 O 0 0 C
0 0 0 0 0 0 0
60.17 31.73 17.47 9.94 5.79 3.44 .99
4.54 5.12 5.64 6.1D 6.50 6.86 7.59
13.32 12.05 6.73 3.96 2.40 1.49 .47
3.g8 4.64 5.22 5.72 6.14 b.50 7.20
-108-
APATITYt U.S.S.R.
GEOGRAPHIC LATITUDE = 67.55 GEOGRAPHIC LONGITUDE = 33.33
ASYoLONG./SETA= +0o6 +0.4 +0.2 0.0 -0.2 -0.4 -0.6 -0.8 1.0 -1.5
0 5 .78 .23 .OT .O2 .01 .00 .00 .OO .00 .00
5 lO 11.44 3.60 1.14 .36 .11 .04 .01 .00 .00 .UO
10 15 6.82 2.72 1.10 .46 .19 .08 .04 .02 .01 .00
15 20 6.29 2.4B .98 .39 .16 .06 .03 .01 .00 -00
20 25 1.24 .56 .23 .10 .06 .02 .01 .DO .DO .00
25 30 [.37 .62 .28 .12 .06 .02 .01 .01 .OO .00
30 35 1.60 .75 .35 .16 .08 .04 .02 .01 .00 .00
35 40 5.82 1.84 .59 .19 .06 .02 .OL .00 .DO .00
40 45 3.61 1.13 .37 .12 .04 .01 .00 .00 .00 .00
45 50 90.90 35.84 14.67 6.23 2.74 1.25 .59 .28 .14 .03
50 55 17.61 8.12 3.78 1.78 .05 .41 .20 .10 .05 .01
55 60 12.T8 6.77 3.63 1.96 1.01 .59 .32 .18 .10 .02
60 65 17.18 9.70 5.56 3.22 1.89 1.12 .67 .40 .25 .07
65 70 55.35 33.60 20.54 12.63 7.81 6.85 3.02 1.89 1.19 .38
70 75 52.50 32.39 20.18 12.69 8.05 5.15 3.32 2.16 1.62 .51
75 80 64.90 28.57 16.73 12.25 8.56 5.88 _.09 2.87 2.03 .87
80 85 45.48 23.37 13.11 7.95 5.13 3.67 2.43 1.74 1.27 .61
85 90 14.82 8.65 5.33 3.69 2.61 L.75 1.32 L.O3 .81 .48
90 95 10.65 5°57 3.01 1.70 1.01 .66 .63 .31 .23 .13
95 lO0 6.87 2.15 .95 °42 .19 .08 .04 .02 .01 .00
100 105 8.05 3.29 1.34 .55 .22 .09 .06 .02 .01 .00
105 liD 22.27 8.60 3.62 1.55 .82 .50 .36 .28 .24 .18
110 115 .05 .05 .04 .04 .04 .03 .03 .03 .03 .02
115 120 0 0 O 0 0 0 0 0 0 0
120 125 2.45 1.20 .59 .29 .14 .07 .03 .02 .OI o00
125 130 0 O 0 0 0 O 0 0 0 0
130 135 1.46 .68 .32 .15 .OT .03 .02 .01 .00 .00
135 140 0 O O O 0 0 0 0 0 O
160 145 .95 °63 .19 .09 .04 .02 .01 .00 .DO .00
165 150 0 0 0 O 0 O 0 0 O 0
150 155 0 0 0 0 0 O 0 O 0 0
155 160 .69 .31 .14 .OT .04 .03 .02 .02 .02 .02
160 165 .04 .06 .04 .04 .04 .05 .05 .05 .05 °05
165 170 .51 .23 .11 .05 .03 .02 .02 .02 .02 .02
170 175 O O 0 0 0 0 0 O 0 0
175 180 .38 .16 .OT .03 .01 .00 .00 .00 .00 .00
180 185 0 O 0 0 0 O 0 O 0 0
185 190 1.06 .43 .17 .U7 .03 .0! .00 .00 .00 .00
190 195 0 O 0 0 0 0 0 0 0 O
195 200 0 O 0 0 0 0 0 0 0 0
200 205 0 O O 0 0 0 0 O 0 0
205 210 0 O 0 0 0 0 0 0 O 0
210 215 0 0 0 O 0 0 0 0 0 0
215 220 0 O O 0 0 O 0 0 0 0
220 225 O O 0 O 0 0 0 O 0 0
225 230 1.62 .60 .22 .08 .03 .01 .00 .DO .DO .00
230 235 0 O O 0 O O O 0 0 0
235 240 0 0 0 O 0 0 0 0 O 0
240 245 0 O O 0 0 0 0 O 0 0
265 250 0 O O 0 0 0 0 0 0 0
250 255 1.59 .53 .18 .06 .02 .01 .00 .00 .00 .00
255 260 0 0 O 0 0 0 0 0 0 0
260 265 2.41 .73 .22 .07 .02 .0l .00 .OO .00 .00
265 270 0 O 0 0 0 0 0 0 0 0
270 275 0 O 0 O 0 0 0 O 0 0
275 280 O 0 0 0 0 O O O O 0
280 285 0 O 0 0 0 0 0 O 0 0
285 290 0 0 0 0 0 0 0 0 0 0
290 295 0 O 0 0 0 0 O O 0 0
295 300 0 O O 0 O 0 0 O O 0
300 305 0 0 0 0 0 0 O 0 0 0
305 310 0 O 0 0 O 0 0 0 0 0
310 315 0 0 0 0 0 0 0 0 0 O
315 320 0 O O O 0 0 0 0 0 0
320 325 0 O 0 0 0 0 O O O 0
325 330 0 0 O O 0 0 0 O 0 0
330 335 0 O O 0 0 0 O 0 0 0
335 340 0 O 0 O 0 O 0 O 0 0
360 345 0 0 O 0 0 0 0 O O 0
365 350 O O 0 0 0 0 0 O 0 0
350 355 30.66 11.02 4.03 1.50 .57 .22 .08 .03 .01 .OO
355 360 1.68 .79 .37 .IT .08 .06 .02 .01 .OO .00
FIRST HARNONIC
ANPL|TUOE 411.30 210.08 114.98 66.67 40°53 25.60 16.69 11.18 7.66 3.26
PHASE 1.96 2.15 2.33 2.47 _.59 2.69 2.78 2°86 2.95 3°20
(IN HOURS)
SECONO HARMONIC
ANPLIIUDE 299.37 164.87 95.90 58.18 36.49 23.52 15.52 10o45 7.17 2.99






















































































LATITUDE = 37.86 GEOGRAPHIC LONGITUDE = -122.30
+0.4 +0.2 0.0 -0.2 -0.4 -0.6 -C.8 -1.C -1.5
0 0 0 0 0 0 c 0 0
0 0 0 0 0 0 0 0
2.80 1.96 1.37 .96 .67 .47 .3J .23 .I0
2.88 2.05 1.66 1.06 .74 .52 .37 .27 .ll
1.44 1.02 .73 .52 .37 .26 .19 .13 .06
0 0 0 0 0 0 C 0 0
0 O C O 0 0 0 0 0
0 u O 0 0 0 0 0 0
L.31 .93 .66 .47 .34 .26 .17 .12 .05
0 o 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
1.29 .92 .65 .46 .33 .23 .17 .12 .05
0 0 0 0 0 0 C 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 C 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 ,0 0
0 0 0 0 0 0 0 0 0
0 o 0 0 0 0 0 0 0
0 0 0 0 0 0 C 0 0
0 o 0 0 0 0 0 0 0
0 0 0 0 0 0 C 0 0
0 0 0 0 0 0 0 0 0
0 q 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
1.23 .91 .67 .50 .37 .27 .20 .15 .07
0 0 0 0 0 0 C 0 0
0 0 0 0 0 0 0 0 0
0 o 0 0 0 0 G 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 o 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 C 0 0
0 o 0 0 0 0 0 0 0
0 o 0 0 0 0 0 0 0
0 o 0 0 0 0 0 0 0
5.46 1.73 .55 .17 .06 .02 .01 .00 .00
3.15 1.16 °62 .16 .06 .02 .01 .00 .00
0 o 0 0 0 0 0 0 0
4.C9 2.01 1.14 .69 .45 .31 .22 .16 .07
6.32 2.00 .70 .24 .08 .03 .01 .00 .CO
6.28 1.64 .63 .26 .09 .04 .01 .01 .00
8.35 2.79 .95 .33 .12 .04 .02 .01 .00
20.30 7.4q 2.80 1.06 .60 .16 .06 .02 .00
22.77 9.34 4.04 1.87 .94 .51 .30 .19 .08
11.29 4.6_1 1.98 .85 .37 .17 .08 .03 .00
14.44 6.06 2.59 1.13 .50 .22 .10 .05 .OI
17.12 1.38 3.30 1.52 .71 .36 .17 .08 .01
15.74 6.94 3.17 1.49 .72 .36 .18 .09 .02
20.51 9.35 6.37 2.09 1.02 .50 .25 .13 .02
23.26 10.8(] 5.22 2.61 1.33 .69 .37 .20 .04
31.22 14.73 7.23 3.67 1.92 1.03 .56 .31 .07
26.83 14.20 7.61 4.12 2.26 1.25 .70 .39 .10
20.60 10.89 5.86 3.20 1.78 1.00 .56 .32 .08
22.00 12.1_ 6.77 3.81 2.17 1.26 .72 .62 .ll
12.00 7.33 6.49 2.76 1.70 1.05 .65 .40 .12
9.59 6.08 3.87 2.46 1.57 1.00 .64 .41 .13
5.07 3.18 2.00 1.25 .79 .50 .31 .20 .06
6.93 4.5_ 2.98 1.96 1.28 .84 .56 .37 .13
5.75 3.9L 2.66 1.82 1.26 .85 .59 .40 .16
4.58 3.0o 2.05 1.37 .92 .62 .41 °28 .10
1.18 .79 .53 .35 .24 .16 .11 .07 .03
0 0 0 O 0 0 C 0 0
2.44 1.68 1.15 .79 .55 .38 .26 .18 .07
2.45 1.66 1.12 .76 452 .35 .24 .16 .06
2.57 1.80 1.26 .88 .62 .43 .30 .21 .09
2.49 l.Tl L.18 .81 .56 .38 .26 .18 .07
1.38 .98 .70 .50 .35 .25 .18 .13 .05
287.73 138.48 70.85 38.23 21.55 12.58 7.55 4.63 1.47
2.37 2.79 3.21 3.61 3.97 6.29 4.58 6.84 5.37
192.79 89.90 44.56 23.24 12.63 7.09 4.09 2.41 .71
2.17 2.54 2.90 3.24 3.56 3.87 6.17 _.45 5.13
-II0-
BRISBANEtAUSTRALIA
GEOGRAPHIC LATITUDE = -27.50 GEOGRAPH|C LONGITUDE = E53.01
ASYoLONG./BETA= ÷0.6 00.6 _0.2 0.0 -0.2 -0.6 -0.6 -0.8
-hO -1.5
0 5 5.68 3.76 2.68 1.64 1.09 .T2 .68 032 .21 .07
5 10 0 0 0 0 0 0 0 0 0 0
10 15 0 0 0 0 0 0 0 J 0 0
15 ZO 0 0 0 0 0 0 0 0 O 0
20 25 0 0 0 0 0 0 0 0 0 0
25 30 0 0 0 0 0 0 0 0 O 0
30 35 0 ' 0 0 0 0 0 0 0 0 0
35 40 0 0 0 0 0 0 0 0 0 0
60 45 0 0 0 0 0 0 0 0 0 0
45 50 0 0 0 0 0 0 0 0 0 0
50 55 0 0 0 0 0 0 0 0 0 0
55 60 0 0 0 0 0 0 0 0 O 0
60 65 0 0 0 0 0 0 0 0 0 0
65 70 3.16 2.11 1.61 .96 .63 .62 .28 o19 .13 .05
70 75 0 0 0 0 0 0 0 0 0 0
75 80 0 0 0 0 0 0 0 0 0 0
80 85 0 0 0 0 0 0 0 0 0 0
85 90 0 0 0 0 0 0 0 0 0 0
90 95 0 0 0 0 0 0 0 0 0 0
95 tO0 0 0 0 0 0 0 0 0 0 0
100 105 0 0 0 0 0 0 0 0 0 0
105 110 0 0 0 0 0 0 0 0 0 0
110 115 0 0 0 0 0 0 0 0 0 0
115 120 0 0 0 0 0 0 0 0 0 0
120 125 14.20 6.30 1.30 .40 .12 .06 .01 .00 000 .00
125 130 22.89 8.03 2.82 1.00 .35 .12 .04 .02 .01 .00
130 135 0 0 0 0 0 0 0 0 0 0
135 160 16.37 5.94 2.20 °83 .32 .12 .05 .02 .01 .00
160 145 23.87 8.36 2.97 l.Oe .40 .15 .06 .02 .01 .00
145 150 12.16 4°46 |.66 °60 .22 .08 .03 .01 .00 .00
150 155 19.72 7.20 2.71 1.04 .61 .17 .OT .03 .01 .00
155 160 66.71 22.16 7.50 2.60 .93 .36 , .13 °05 .02 .00
160 165 86018 29.88 10.66 3.67 1.30 .67 .IT .06 .02 .00
165 170 37.51 15087 6.96 3.21 1.57 o02 .65 .27 .16 .05
170 175 50.83 20.76 8.63 3.64 1.56 .67 .30 .13 °06 .01
175 180 46.70 18.32 7°36 3.00 1.26 .52 .22 .10 .06 .01
180 185 30.20 12.82 5.52 2.41 1.07 .68 .22 .10 .05 °01
185 190 27.61 12011 5.35 2.38 1.07 .68 .22 .10 .05 .01
190 195 38.26 15.T1 6.75 3.01 1.39 .65 .31 o15 .08 o0|
195 200 51.68 21.63 9.36 6.13 1.87 .86 .61 .19 .09 .02
200 205 30.70 16.56 6.99 3.39 1.67 .83 .61 .21 .11 .02
205 210 20.15 9o61 6.64 2.26 1.12 .56 .28 o16 .07 .01
210 215 35.87 17.97 9.06 6.61 2.36 1021 .63 .33 .17 .03
215 220 15.]5 8.13 6o33 2.32 1.26 .68 .37 .20 .11 .03
220 225 26.53 16.01 1062 3.96 2.10 1.12 .60 .32 .17 .04
225 230 16o86 9.05 4.88 2.64 1.44 079 °63 .24 .13 .03
230 235 17.62 9.67 5.31 2.93 1.61 .89 .69 .27 .15 .03
235 260 6.18 3.65 2.16 1.28 .T5 .45 .26 .16 .09 .02
240 245 24.89 13.86 7.73 4.32 2.42 1.36 .76 .43 .26 .06
245 250 3.27 1.96 1.17 .70 .42 .25 .15 .09 .05 o01
250 255 11.29 6.55 3.80 2.21 1.28 .75 .63 .25 .15 .06
255 260 -b.58 4.00 2.46 1.69 .90 .55 036 .21 .13 .04
260 265 13.64 7.96 6.63 20T0 1.58 .93 .56 .32 .lq 005
265 270 13.47 8.20 5000 3.04 1.85 1.13 .69 .42 .26 .07
2?0 275 11.40 7.02 4.33 2.67 1.66 1.03 .66 .60 .25 .08
275 280 10.25 6027 3.84 2035 1.44 .88 .56 .33 .20 .06
280 285 8.17 5.08 3.16 1.98 lo24 .T8 .49 .31 .19 .06
285 290 8063 5.37 3.35 Z.09 1.30 .81 .51 .3Z .ZO .Oh
290 295 8.44 5036 3.40 2.16 1.37 .87 .55 .35 .22 .07
295 300 8.28 5.42 3.56 2.32 1.52 .99 .65 .43 .28 .10
300 305 2.37 1.54 1.01 .66 .63 .28 o18 .12 .08 .03
305 310 3.12 1.93 1.20 .74 .66 .28 .18 .11 .07 .02
310 315 0 0 0 0 O 0 0 0 0 0
315 320 2042 1.54 .98 .63 060 .25 .16 .10 .07 .02
320 325 4.54 2.96 1.93 1.26 .82 .53 .35 .23 .15 .05
325 330 2.26 1.46 o95 .62 .61 .26 .17 oll .07 .03
330 335 0 0 0 0 0 0 0 0 0 0
335 ]60 3.13 2.09 1.40 .93 .62 .62 : " .28 o19 .i2 .05
340 345 2.43 1.55 .99 .63 .40 .26 .16 o10 .07 .02
365 350 0 0 0 0 0 0 0 0 0 0
350 355 0 0 0 0 0 0 0 0 0 0
355 360 3.29 2.20 1.47 .98 .66 .46 .29 .20 .13 .05
FIRST HARMONIC
AMPLITUDE 626.80 263.01 118.42 57.34 29.63 16.13 9.11 5.29 3.13 089
PHASE 2.56 3.19 3.92 6.6T 5.37 6.00 6.56 7.00 7040 8.18
(IN HOURS)
SECOND HARMONIC
AHPL|TUDE 346.02 120.87 42068 15.65 6.50 3.37 2.07 1.35 .89 .31






















































































LATITUDE = 47.50 GEOGRAPHIC LONGITUDE = 18.90
+0.4 +0.2 0.0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.5
6.66 2.22 .75 .26 .09 .03 .01 .00 .00
5.42 2.08 .81 .31 .12 .05 .02 .01 .00
6.63 2.53 .98 .39 .16 .06 .03 .01 .00
3.29 1.17 .43 .16 .06 .02 .01 .00 .00
5.07 1.70 .59 .21 .07 .03 .01 .00 .00
14.99 5.18 1.86 .69 .27 .11 .05 .02 .00
17.28 6.38 2.37 .89 .34 .13 .05 .02 .00
.07 .03 .0014.63 5.97 2.44 1.00 .41 .17
11.79 5.29 2.38 1.08 .49 .22 .10 .05 .01
13.57 5.76 2.54 1.16 .54 .26 .IZ .06 .01
12.73 6.06 2.98 1.53 .82 .46 .27 .16 .Oh
13.55 6.74 3.39 1.72 .88 .45 .24 .IZ .02
7.10 3.46 1-72 .87 .45 .23 .12 .07 .01
19.92 9.69 4.89 2.53 1.34 .71 .39 .21 .05
22.38 11.17 5.78 3.08 1.68 .93 .52 .29 .07
22.37 11.50 6.04 3.23 1.76 .97 .54 .31 .08
19.53 10.78 6.00 3.37 1.91 1.09 .62 .36 .09
28.99 16.60 9.58 5.57 3.26 1.92 1.14 .68 .19
13.86 8.49 5.21 3.21 1.98 1.23 .76 .47 .15
10.05 6.30 3.96 2.50 1.58 1.00 .63 °40 .13
12.15 7.96 5.21 3.42 2.24 1.47 .97 .64 .23
3.99 2.60 1.70 1.11 .72 .47 .31 .2C .07
4.67 3.18 2.17 1.49 1.02 .70 .48 .33 .13
2.62 1.75 1.17 .78 .52 .35 .23 .16 .06
2.68 1.85 1.27 .87 .60 .41 .28 .20 .08
4.08 2.81 1.94 1.34 .93 .64 .44 .31 .IT
1.34 .92 .64 .44 .30 .21 .14 .I0 .04
2.69 1.85 1.27 .88 .60 .41 .28 .20 .08
1.44 1.02 .73 .52 .37 .26 .19 .13 .Oh
0 0 0 0 0 0 0 0 0
.78 .58 .43 .32 .24 .17 .13 .10 .05
0 0 0 0 0 0 0 0 0
4.23 2.98 2.10 1.48 1.04 .73 .52 .36 .15
1.43 1.02 .72 .51 .37 .26 .18 .13 .06
0 0 0 0 0 0 0 0 0
2.82 2.01 1.43 1.01 .72 .51 .36 .26 .11
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
1.39 .99 .70 .50 .35 .25 .18 .13 .05
0 0 0 0 0 0 0 0 0
.12 .09 .04
.76 .56 .41 .31 .23 .17
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 ff 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
.78 .58 .43 .32 .24 .17 .13 .10 .05
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
.78 .5T .42 .31 .23 .17 .13 .09 .04
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
.77 .57 .42 .31 .23 .17 .13 .09 .04
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
3.25 .99 .30 .09 .03 .01 .00 .00 .00
5.97 2.10 .74 .26 .09 .03 .01 .00 .00
2.22 .89 .36 .14 .06 .02 .01 .00 .00
1.95 .77 .31 .12 .05 .02 .01 .00 .00
262.60 130.87 69.43 38.72 22.43 13.38 8.17 5.07 1.64
3.08 3.60 4.09 4.51 q.89 5.21 5.50 5.76 6.32
148.23 76.23 42.00 24.14 14.24 8.56 5.22 3.23 1.02




C 5 16.00 7.89
5 10 28.39 15.06
10 15 35.92 18.69
15 20 20.69 11.56
20 25 12.44 6.98
25 30 9.07 5.G8
3C 35 17.78 9.70
35 40 14.58 8.51
40 45 3.34 1.95
45 50 8.50 5.10
50 55 O C
55 60 3.04 [.77
60 65 0 0
65 7C 13.9l 8.10
7C 75 7.96 4.71
75 80 0 0
8C 85 9.72 5.93
85 90 C 0
go 95 0 0
95 100 3.2l 1.82
I00 105 0 0
I05 110 4.60 2.76
II0 115 0 0
115 120 0 0
12C 125 6.10 3.78
125 130 0 0
130 135 0 0
135 140 0 G
140 145 4.74 2.84
145 150 0 0
15C 155 O 0
155 IbO 0 0
160 165 C 0
165 17D C 0
170 175 0 C
175 160 b.G3 3.73
IBC 185 0 0
185 190 0 0
190 195 0 0
195 200 6.07 3.76
200 Z05 0 0
205 2IC 0 0
216 215 0 0
215 220 0 0
220 225 0 D
225 230 C 0
236 235 0 0
235 240 0 0
24G 245 0 0
245 250 0 0
250 255 0 0
255 260 0 0
260 265 0 0
265 270 16.C7 4.87
270 275 25.96 9.11
275 280 3.72 2.16
ZBG 285 11.65 4.71
285 290 34.23 11.58
290 295 13.90 5.10
295 300 13.10 5.47
300 305 48.31 16.19
3C5 31C 1C4.34 35.38
310 315 62.77 24.55
315 320 46.46 18.59
320 325 44.12 16.46
325 33D 46.33 19.39
330 335 38.20 15.82
335 34C 42.52 19.15
34G 345 60.38 23.74
345 35C 36.02 15.42
350 355 41.24 19.36










= -34.58 GEOGRAPHIC LONGITUDE = -58.50
+0.2 0.0 -0.2 -0.4 -0.6 -0.8
-1.0 -1.5
3.92 1.97 1.00 .51 .26 .14 .07 .01
8.03 4.31 2.32 1.26 .68 .37 .20 .05
9.7_ 5.11 2.68 1.41 °74 .39 .21 .04
6.48 3.64 2.06 1.16 .66 .38 .21 .05
3.92 2.20 1.26 .69 .39 .22 .12 .03
2.84 1.59 .89 .50 .28 .16 .09 .02
5.30 2.90 1.59 .88 .48 .27 .15 .03
4.97 2.91 1.70 .99 .58 .34 .20 .05
1.13 .66 .38 .22 .13 .08 .04 .01
3.07 1.85 1.12 .67 .41 .25 .15 .06
0 0 0 0 0 0 0 0
1.03 .60 .35 .20 .12 .07 .04 .01
o C 0 0 0 C 0 0
4.73 2.76 1.61 .94 .55 .32 .19 .05
2.7q 1.65 .98 .58 .34 .2D .12 .03
o 0 0 0 0 0 0 0
3.6Z 2.21 1.35 .83 .50 .31 .19 .06
0 0 O 0 0 C 0 0
o C 0 0 0 C 0 0
1.03 .59 .33 .19 .11 .06 .03 .01
o 0 0 0 0 C 0 0
1.65 .99 .59 .35 .21 .13 .08 .02
0 0 O 0 0 0 0 0
0 0 0 0 0 C 0 0
2.3_ 1.45 .90 .55 .34 .21 .13 .04
o 0 0 0 0 C 0 0
0 0 0 0 0 C 0 0
0 0 0 0 0 0 0 0
1.70 1.02 .61 .36 .22 .13 .08 .02
q 0 0 0 0 C 0 0
0 0 0 0 0 0 0 0
0 C 0 0 0 C 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 C
0 0 O 0 0 C 0 0
2.31 1.43 .89 .55 .34 .21 q13 .04
o C 0 0 0 0 0 0
0 C 0 0 0 O 0 0
0 C 0 0 0 0 0 0
2.33 1.44 .89 .55 .34 .21 .13 .04
0 0 0 0 C 0 0
o O 0 0 0 C 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
q 0 0 0 0 0 0 0
C 0 0 0 O 0 O 0
o 0 0 0 0 0 0 0
n 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
C 0 0 O 0 0 0 0
0 0 C 0 0 C 0 0
0 0 0 0 0 0 0 0
o 0 0 0 0 C 0 0
1.4e .45 .14 .o4 .o1 .o0 .00 .00
3.20 1.13 .40 .14 .05 .02 .01 .00
1.2o .73 .43 .25 .14 .OB .05 .Ol
1.91 .77 ..._ .......I_ .n_ .n_ .O1 .00
4.C0 1.41 .51 .19 .07 .03 .01 .DO
1.87 .69 .25 .09 .03 .01 .00 .00
2.29 .96 .40 .17 .07 .03 .01 .00
5.60 2.01 .75 .29 .11 .05 .02 .CO
12.10 4.17 1.45 .51 .18 .07 .02 .CO
9.76 3.94 1.62 .67 .29 .12 .05 .01
7.52 3.07 1.27 .53 .22 .09 .04 .00
6.32 2.50 l.Ol .42 .17 .07 .03 .CO
8.26 3.60 1.59 .71 .32 .15 .07 .01
6.70 2°91 1.30 .59 .28 .13 .06 .01
8.69 3.97 1.82 .84 .39 .18 .09 .0|
9.7t 4.19 1.87 .86 .40 .19 .09 .02
6.76 3.04 1.40 .66 .32 .16 .08 .02
9.21 4.44 2.16 1.06 .53 .26 .13 .02
9.5b 4.73 2.36 1.18 .60 .30 .16 .03
131.4_ 59.87 28.54 14.16 7.25 3.81 2.05 .46
3.09 3.60 4.09 4.55 4.98 5.38 5.74 6.52
71.52 31.63 15.03 7.57 3.97 2.14 1.17 .27





















































































LATITUDE = 51.08 GEOGRAPHIC LONGITUDE = -114.09
+0.4 +0.2 0.0 -0.2 -0.4 -0.6 -0.8 -1.0
.23 .22 .20 .18 .17 .16 .14 .13 .ll
.09 .09 .08 .07 .07 .06 .Or .05 .04
.05 .04 .04 .04 .03 .03 .0 .03 .02
0 0 0 0 0 0 _ 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 o 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
4.04 1.27 .40 .13 .04 .01 .00 .00 .00
2.22 .82 .30 .11 .06 .01 .01 .00 .00
1.41 .57 .23 .09 .04 .01 .01 .00 .00
.47 .19 .08 .03 .01 .01 .00 .00 .00
.53 .22 .09 .04 .02 .01 .00 .00 .00
2.74 .91 .31 .11 .04 .01 .01 .00 .00
2.42 .88 .33 .13 .05 .02 .01 .00 .00
2.27 .83 .31 .11 .06 .02 .01 .00 .00
19.21 7.20 2.74 1.06 .41 .16 .07 .03 .OO
14.29 5.57 2.24 .93 .40 .17 .08 .06 .01
13.18 5.60 2.45 1.10 .50 .23 .ll .05 .01
11.42 5.15 2.41 1.16 .58 .29 .15 .08 .02
10.92 5.45 2.76 1.41 .73 .39 .20 .11 .02
36.79 21.19 12.45 7.41 4.45 2.70 1.64 1.00 .30
58.13 33.82 20.18 12.26 7.54 4.69 2.94 1.86 .60
53.30 29.84 17.55 10.74 6.78 4.39 2.89 1.93 .76
26.14 15.84 9.96 6.42 4.25 2.87 1.97 1.36 .57
30.10 13.94 6.99 3.81 2.26 |.44 .97 .68 .32
3.16 2.44 1.90 1.48 1.15 .90 .70 .56 .29
2.89 1.52 .80 .42 .22 .12 .06 .03 .01
3.14 1.66 .96 .60 .41 .30 .22 .18 .10
5.06 2.55 1.47 .95 .68 .51 .41 .33 .20
5.56 2.59 1.34 .79 .53 .39 .30 .24 .15
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 O
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
.05 .04 .04 .04 .03 .03 .03 .03 .02
292.58 153.05 85.09 49.79 30.38 19.18 12.46 8.30 3.27
1.34 1.47 1.58 1.69 1.79 1.88 1.99 2.09 2.41
250.56 135.15 76.85 45.60 28.00 17.68 11.43 7.53 2.84
1.39 1.50 1.59 1.68 1.75 1.83 1.90 1.97 2.18
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CAHBRIDGEtU.S.A.
GEOGRAPHIC LATITUDE = 61.38 GEOGRAPHIC
ASY.LONG.IBETA= +0.6 +0.4 +0.2 000 -0.2
0 5 3.83 2.84 2.10 1.55 1.15
5 10 °84 .65 .51 .40 .31
10 15 2.51 1.95 1.52 1.18 .92
15 20 1.67 1.30 L.Ol .79 .61
20 25 .84 .65 .51 °39 o31
25 30 1.67 1.30 1.0| .79 .61
30 35 0 O O O 0
35 40 0 O 0 0 0
40 65 .79 .66 .55 .65 .38
65 50 .40 .33 .28 .23 .19
50 55 1.20 1.00 .83 .69 .58
55 60 .40 .33 .28 .23 .19
60 65 .60 .33 .28 .23 .19
65 70 .60 .33 .28 .23 .19
TO 75 0 0 0 0 0
75 80 0 0 0 0 0
80 85 0 0 0 0 0
85 90 0 0 0 0 0
90 95 O 0 O 0 0
95 100 0 0 O 0 0
100 105 0 0 0 0 0
105 110 0 0 0 0 0
lid 115 0 0 O 0 0
115 120 0 0 0 O 0
120 125 O 0 0 0 O
125 130 0 O 0 0 0
130 135 0 0 0 0 0
135 140 0 O O 0 0
140 145 0 O 0 O 0
145 150 0 0 0 0 0
150 155 0 0 O 0 0
155 160 0 0 0 0 0
160 165 0 O O 0 0
165 170 0 0 0 0 0
170 175 0 0 O 0 0
175 180 0 O O 0 0
180 185 0 0 O 0 0
185 190 0 0 0 0 0
190 195 0 0 0 0 0
195 200 0 0 0 0 0
200 205 0 O 0 0 0
205 210 0 0 0 0 0
210 215 0 0 O 0 0
215 220 0 0 O 0 0
220 225 0 0 0 0 0
225 230 0 0 0 0 0
230 235 0 0 0 0 0
235 240 0 0 0 0 0
240 245 0 0 O 0 0
245 25O 0 0 0 0 0
250 255 16o39 5o16 1063 .52 016
255 260 7oq5 2.92 1.07 .39 .14
260 265 7.95 3.25 1.32 .54 .22
265 270 1.90 .82 .36 .16 .07
270 275 17.68 5.85 1.97 .68 .24
275 280 7.78 2.86 1.05 .39 .16
280 285 8.84 3.72 1.58 .67 .29
285 290 24.50 8.16 2.77 .96 .34
290 295 77.94 27,T6 10.06 3.71 1.40
295 300 42.10 17.21 7.23 3.14 1.42
300 305 23.85 10.71 4.89 2.27 1.07
305 310 20.61 8.99 6.05 1.88 .89
310 315 37.36 16.87 6.26 2.75 1.27
315 320 17.40 7.37 3.21 1.65 .67
320 325 38o51 19.02 9.56 4.89 2.54
325 330 36.26 17.76 9.48 5.20 2.92
330 335 166.46 77.48 43.40 25.05 14.75
335 340 58.61 31.93 17.95 10.60 6.18
340 365 24.73 14.45 8.63 5.25 3.25
345 350 19.89 12006 7o51 6.79 3.11
350 355 19.25 10.93 6.39 3.85 2.39
355 360 12.62 9.16 6.65 6.83 3.51
FIRST HARMONIC
AMPLITUDE 609.54 291.60 150.22 82.58 47.91
PHASE 1.94 2.29 2.63 2.95 3.23
(IN HOURS)
SECOND HARMONIC
ARPLITUDE 442.75 216.84 114.89 66.61 37.93
PHASE 2.02 2.37 2.68 2.96 3.19
(IN HOURS)
LONGITUDE = -71.12
-0.4 -0.6 -0.8 -1.0 -1.5
.85 .63 .47 .35 .16
.24 .19 .15 .11 .06
.72 .56 .43 .34 .18
.68 .37 .29 .23 .12
.24 .19 .14 .11 .06
.48 .37 .29 .22 .12
O 0 0 0 O
0 0 0 0 0
.31 .26 .22 .18 .11
.16 .13 .11 .09 .06
.48 .40 .33 .28 .18
.16 .13 .11 .09 .06
.16 .13 .LI 009 .06
.16 .13 .11 .09 .06
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 O 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 O 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 O 0 0 O
0 0 0 0 0
0 0 0 O 0
0 0 0 O 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
.05 .02 .01 .00 .00
.05 .02 .01 .OO .00
.09 .04 .02 .01 .DO
.03 .01 .01 .00 .DO
.09 .03 .01 001 000
.05 .02 .01 .00 .00
.12 .os .02 .01 .OO
.12 .04 .02 .01 .OO
.53 .21 .08 .03 .00
.69 036 .22 .15 .08
.51 .24 .12 .06 .01
.43 .22 .11 .06 .01
.60 .30 .15 .08 .01
.32 .16 .08 .04 .01
1.34 .71 .38 .21 .05
1.68 .98 .59 .35 .11
8.81 5.31 3.22 1.97 .58
3.76 2.33 lo47 .94 =32
2.04 1.30 .84 .55 .19
2.05 1.37 .92 .63 .24
1.52 .99 .66 .45 .18
Z.55 1.86 1.35 .98 .45
29.03 18.23 11.78 7.81 3.05
3.48 3.70 3.92 4.12 4.59
22.98 14.27 9.04 5.83 2.08
3.39 3.57 3.75 3.92 4.38
-115-
GEOGRAPHIC LATITUDE
ASY.LONG./BETA = +0.6 +0.6
O 5 0 0
5 lO 0 0
IO 15 0 0
15 20 0 0
20 25 0 O
25 30 0 0
30 35 0 0
35 40 0 0
40 45 0 0
45 50 0 0
50 55 0 0
55 60 0 0
60 65 0 0
65 70 0 0
TO 75 O 0
75 80 0 0
80 85 0 0
85 90 0 O
90 95 O 0
95 100 6.28 2.40
100 105 9.99 3.26
105 110 0 0
110 I15 .38 .IT
I15 120 0 0
120 125 O 0
125 I30 O 0
130 L35 O 0
135 160 3.74 L.I3
140 165 2.66 .88
I_5 150 2.93 1.08
150 155 0 0
155 160 0 O
160 165 40.61 16.79
Ib5 170 6.75 3.26
170 175 22.98 8.43
175 180 11.46 4.83
1'80 185 6.85 3.07
185 190 11.26 4.63
190 195 26.00 14.44
195 200 90.98 55.23
200 205 63.29 61.45
205 210 45.17 26.17
210 215 53.68 23.75
215 220 18.23 8.29
220 225 26.41 q.48
225 230 11.55 5.96
230 235 9.80 3.82
235 240 7.39 2.90
240 245 3.91 1.92
245 250 2.75 1.28
250 255 0 0
255 260 2.07 .93
2&O 265 3.00 1.29
263 270 1.12 .46
270 275 3.19 1.30
275 280 6.16 1.54
280 285 .01 .01
285 290 2.97 .98
290 295 3.64 1.10
295 300 0 0
300 305 0 0
305 310 0 0
310 315 0 0
315 320 0 0
320 325 0 0
325 330 0 0
330 335 0 0
335 360 0 0
340 365 O 0
345 350 0 0
350 355 0 O










= 68.87 GEOGRAPHIG LONGITUDE = -179.69
+0.2 0.0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.5
0 0 O 0 0 0 O 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 O 0
0 O 0 0 0 O 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 O 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 O 0 0 0
0 0 0 0 0 0 0 0
.92 .35 .14 .05 .02 .01 .00 .00
1.08 .36 .12 .06 .02 .01 .00 .00
0 0 0 O 0 0 0 0
.08 .03 .02 .01 .00 .00 .00 .00
O 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
.36 .10 .03 .01 .00 .00 .00 .00
.29 .10 .03 .01 .00 .OO .00 .00
.39 .14 .05 .02 .01 .00 .DO .00
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
5.51 2.08 .80 .31 .12 .05 .02 .00
1.56 .75 .36 .17 .08 .06 .02 .00
3.22 1.29 .56 .24 .11 .05 .03 .00
2.06 .86 .36 .15 .07 .03 .01 .DO
1.65 .71 .36 .19 .10 .05 .03 .01
2.00 .91 .43 .21 .11 .05 .03 .01
8.26 6.83 2.87 1.73 1.06 .65 .40 .13
33.98 21.16 13.29 8.42 5.38 3.67 2.25 .79
27.62 18.69 12.81 8.88 6.22 6.39 3.13 1.38
15.74 9.86 6.63 6.36 3.06 2.21 1.66 .86
11.02 5°35 2.70 1.41 .76 .42 .23 .06
3.84 1.82 .89 .45 .26 .13 .08 .03
3.62 1.52 .T3 .62 .28 .21 .18 .13
3.10 1.62 .87 .47 .27 .16 .11 .05
1.56 .66 .27 .12 .05 .02 .01 .00
1.14 .65 .18 .07 .03 .OI .00 .00
.96 .46 .23 .II .05 .03 .Ol .DO
• 60 .28 .13 .06 .03 .01 .01 .00
0 0 0 0 0 0 0 0
• 62 .19. .Og .04 .02 .01 .00 .00
• 55 .26 .10 .04 .02 .01 .DO .00
.20 .08 .06 .02 .01 .01 .01 .OI
.56 .24 .11 .07 .05 .06 _04 .06
.58 .23 .10 .05 .06 .03 .03 .03
.01 .01 .01 .01 .01 .OI .01 .Ol
.33 .11 .06 .01 .00 .00 .00 .DO
.36 .10 .03 .01 .00 .OO .00 .00
0 0 0 0 0 0 0 0
0 0 0 O 0 0 O 0
0 O 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 O 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 O 0 0 0 0 0 0
123.95 71.80 63.55 2?.44 17.84 11.91 8.16 3.46
1.43 1.66 1.68 1.50 1.52 1.56 1.57 1.69
106.82 66.57 60.33 25.90 17.04 11.45 7.84 3.27
1.68 1.49 1.49 1.50 1.51 1.53 1.55 1.63
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CHACALTAYA,BOL|VlA
GE_APHIC LATITUDE = -16031 GEOGRAPHIC LONGITUDE _ -68015
ASYoLONG./BETA- _006 _004 _0.2 000 -0.2 -004 -006 -0.8 -lo0
-1.5
0 5 24.23 12.49 6.46 3.36 1075 092 048 026 o14 003
5 10 10009 5030 2070 1046 077 040 021 011 006 001
10 15 15.29 8.33 4.55 2049 1.37 075 042 023 013 .03
15 20 24020 12.55 6.53 3.41 1078 093 .49 026 .14 .03
ZO 25 6.64 3068 200/* lo13 063 035 019 .11 006 .01
25 30 13025 7.35 4000 2.26 1.26 070 039 .21 o12 .03
30 35 0 0 0 0 0 0 0 0 0 0
35 40 11.91 6.75 3.83 2017 1o23 .70 040 .23 .13 .03
4,0 45 24022 13.96 8009 4065 2.69 1059 .90 052 .30 .08
45 50 14019 7063 4010 2021 1019 .64 .35 o19 010 o02
90 55 3094 2.24 1.27 072 .41 .23 013 007 004 .01
35 60 6048 3.60 2000 hll 061 o34 .19 011 006 001
60 65 0 0 0 '0 0 0 0 0 0 0
65 70 4014 2035 lo33 076 .43 024 014 .08 00_ 001
70 75 10014 5.90 3043 2000 1016 068 039 .23 .13 003
75 80 9022 5052 3.31 1098 1.18 071 .42 025 .15 00_
80 85 0 0 0 0 0 0 0 0 0 0
85 90 9027 5034 3007 1077 1.02 059 .34 .19 011 003
90 95 4.75 2077 1.61 094 .54 032 .18 .11 .06 002
95 100 0 0 0 0 0 0 0 0 0 0
100 105 O 0 0 0 0 0 0 0 0 0
105 110 0 0 0 0 0 0 0 0 0 0
1t0 115 0 0 0 0 0 0 0 0 0 0
115 I20 0 0 0 0 0 0 0 0 0 0
120 125 0 0 0 0 0 0 0 O 0 0
125 130 5033 3.10 1080 1005 .61 036 .21 o12 007 .02
130 135 0 0 0 0 0 0 0 0 0 0
135 140 6063 3.60 2.04 1013 .63 035 019 .11 .06 001
144) 145 0 0 0 0 0 0 0 0 0 0
145 150 0 0 0 0 0 0 0 O 0 0
150 155 0 O 0 0 0 0 0 0 0 0
155 160 0 0 0 0 0 0 0 0 0 0
160 165 0 0 0 0 0 0 0 0 0 0
165 170 0 0 0 0 0 0 0 0 0 0
170 175 0 0 O 0 0 0 O 0 0 0
175 180 0 0 0 0 0 0 0 0 0 0
180 185 • 0 0 0 0 0 0 0 0 0
105 190 0 0 0 0 0 0 0 0 0 0
190 195 0 0 0 0 0 0 0 0 0 0
195 200 0 0 0 0 0 0 0 O 0 0
200 205 0 0 0 0 0 O 0 0 0 0
205 210 0 0 0 0 0 0 0 O 0 0
210 215 0 0 0 0 0 0 O 0 0 0
215 220 0 0 0 0 0 0 0 0 0 O
220 225 0 0 O 0 0 0 0 0 0 0
225 230 O 0 0 0 0 0 0 O 0 0
230 235 0 0 0 0 0 0 0 0 0 0
235 240 0 0 0 0 0 0 O 0 0 0
240 245 0 0 0 0 0 0 0 O 0 0
245 250 O 0 0 0 0 0 0 0 O 0
250 255 0 0 0 0 0 O • O 0 0
255 260 0 0 0 0 0 0 0 0 0 O
260 265 20033 6016 1.87 057 017 005 .02 000 000 000
265 270 15031 5o08 1.68 .56 .18 .06 .02 001 000 000
270 275 18075 6088 2053 .93 034 .12 .05 o02 o01 000
275 280 36.13 12.57 4046 1062 060 022 .09 .03 001 .00
280 285 24.95 9.21 3.46 1032 .51 .20 .08 .03 .Ol 000
285 290 240?8 9.59 3o74 1047 059 024 010 004 .02 .DO
290 295 15.94 6045 2.61 1.06 043 .17 007 003 001 .00
295 300 164072 53033 17051 5085 2000 070 025 009 .04 000
300 305 95051 35053 13.29 5001 1.90 072 028 011 004 000
305 310 58087 24.0_ 9091 4.12 1.73 074 032 .14 .06 .01
310 315 83.38 31032 12.02 4.71 1.88 076 .31 .13 005 001
315 320 47.58 19006 7.68 3.11 lo26 .52 021 009 .0_ .00
320 325 39.32 17077 8.06 3o66 1067 .76 035 .16 007 .01
325 330 71o14 29019 12041 5.43 2044 1012 .52 025 012 002
330 335 44031 18012 7o56 3021 1038 060 027 .12 005 .01
335 340 44078 19.35 8.51 3.81 1073 .79 .37 .17 .08 001
_*0345 51006 23°86 11026 5.36 2057 1025 061 030 .15 .03
345 350 18.70 9o10 4.48 2o23 1013 .57 030 015 008 .02
350 355 13.80 6.47 3004 10_ .68 .32 015 007 .04 .01
355 360 40.78 20078 10063 5046 2.82 1.46 .76 .40 .21 004
FIRST HARMONIC
A_PLITUOE 882001 353086 149009 66014 30083 15.02 7059 3095 2.10 046
PHASE 2.12 2058 3.10 3064 4.18 4.69 5.15 5.55 5.90 6057
(IN HOURS)
SEC_D HARNONIC
ANPLIrUOE 564.19 202096 74.55 28.2I 11021 4.81 2.28 1019 066 .17




GEOGRAPHIC LATITUDE = 41.83 GEOGRAPHIC LONGITUDE = -87.67
ASY.LONG.IBETA = +0.6 +0.4 +0.2 0.0 -0.2 -0.4 -0.6 -0.8
O 5 1.59 1.24
5 10 .81 .63
10 15 0 0
15 20 0 0
20 25 .77 .64
25 30 .40 .33
30 35 1.19 .99
35 40 .80 .67
40 45 0 0
45 50 .40 .33
50 55 0 0
55 60 0 0
60 65 0 C
65 70 0 0
70 75 0 0
75 80 0 0
80 85 0 0
85 90 O 0
90 95 0 0
95 100 0 0
IO0 105 0 0
105 II0 0 0
II0 II5 0 0
115 120 0 0
120 125 0 0
125 13_ 0 0
130 135 0 0
135 140 0 0
140 145 0 0
145 150 0 0
150 155 O 0
155 160 0 0
160 165 O 0
165 170 0 0
170 175 0 0
175 180 0 0
180 185 0 0
185 190 0 0
190 195 0 0
195 200 0 0
2C0 205 0 O
205 210 0 0
210 215 O 0
215 220 O 0
220 225 0 0
225 230 0 0
230 235 15.81 4.98
235 240 7.68 2.82
240 245 4.58 1.84
245 250 3.16 1.32
250 255 10.65 3.47
255 260 8.59 3.09
260 265 7.69 2.82
265 270 20.69 7.33
270 275 60.23 22.01
275 280 47.71 18.38
280 285 36.32 15.34
285 29C 22.64 9.81
290 295 25.39 12.01
295 300 45.84 17.95
300 305 47.23 23.51
305 310 123.51 71.30
310 315 84.72 40.67
315 320 41.65 22.08
320 325 20.08 12.C6
325 330 16.64 9.80
330 335 21.96 13.45
335 340 2.48 1._4
340 345 0 0
345 35C 1.61 1.26
350 355 2.40 1.87









.96 .75 .58 .45 .35 .2
.49 .38 .30 .23 .18 .I
Q O 0 0 0
0 0 0 0 0 C
.54 .45 .37 .31 .26 .21
•27 .23 .Ig .16 .13 .II
.83 .69 .57 .48 .40 .33
.56 .46 .39 .32 .27 .22
0 0 0 0 0 0
.28 .23 .19 .16 .13 .II
0 0 0 0 0 C
C 0 0 O 0 0
0 0 0 0 0 O
O O 0 0 0 G
u 0 0 O O C
O 0 0 0 O 0
0 0 O 0 0 0
0 0 0 O 0 C
O 0 0 0 0 0
0 0 O 0 0 0
0 0 0 0 0 0
o 0 0 0 0 0
o 0 0 0 0 C
C 0 0 0 0 C
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
G 0 0 0 0 C
o 0 0 0 0 C
o 0 0 0 0 0
o O 0 0 0 C
0 0 0 0 0 C
0 0 0 0 0 C
0 O 0 0 O C
O 0 0 0 0 O
n o o o o o
0 O 0 0 0 0
0 0 0 0 0 0
O 0 0 0 0 0
0 0 0 0 0 0
0 0 0 O 0 C
0 0 0 0 0 C
G 0 0 O 0 O
0 0 0 0 0 0
O 0 0 O 0 C
0 O 0 0 0 C
1.57 .50 .16 .05 .02 .01
1.03 .38 .14 .05 .02 .01
.74 .30 .12 .05 .02 .01
• 55 .23 .lO .04 .02 .01
1.16 .40 .14 .05 .02 .01
1.13 .43 .16 .06 .03 .01
1.04 .38 .14 .05 .02 .01
2.67 1.01 .39 .15 .06 .03
8.18 3.09 1.19 .46 .18 .07
7.27 2.94 1.22 .52 .22 .10
6.69 3.00 1.37 .64 .30 .15
4.38 2.01 .95 .46 .22 .11
5.82 2.88 1.45 .75 .39 .20
7.46 3.31 1.55 .77 .40 .21
12.10 6.42 3.50 1.95 I.II .64
41.58 24.48 14.53 8.6g 5.23 3.17
21.08 11.64 6.76 4.06 2.51 1.58
12.04 6.76 3.90 2.32 1.41 .87
7.52 4.84 3.17 2.12 1.43 .97
5.98 3.77 2.45 1.62 1.09 .75
8.60 5.70 3.89 2.71 1.92 1.37
1.36 1.01 .74 .55 .41 .3C
0 O 0 0 0 C
• 98 .76 .59 .46 .36 .28
1.45 1.13 .88 .69 .53 .42
• 48 .38 .29 .23 .18 .14
153.25 83.62 48.II 28.91 18.00 11.55
2.25 2.52 2.76 2.99 3.21 3.43
123._4 68.06 39.19 23.33 14.25 8.9C




















































































GEOGRAPHIC LATITUDE = 58.75 GEOGRAPHIC LONGITUDE = -94.09
ASY.LONG./BETA= +0.6 _0.4 +0o2 0.0 -0.2 -0.4 -0.6 -C.8
-1.0 -I.5
0 5 0 0 0 0 0 0 0 0 0
5 10 0 0 0 0 0 0 0 ' C 0
lO 15 O 0 O O 0 0 0 0 0
15 20 0 0 0 0 0 0 0 0 0 0
20 25 0 0 0 0 0 O 0 C 0 O
25 30 0 0 0 0 0 0 0 C 0 O
30 35 0 O C C 0 0 0 C 0 0
35 4C 0 O 0 0 0 C 0 O 0 0
4C 45 0 O 0 0 0 0 0 0 0 0
45 50 0 0 _ 0 0 0 O C 0 0
50 55 0 0 O 0 O 0 0 0 O 0
55 60 0 0 0 0 0 0 0 0 0 0
60 65 0 0 0 0 0 0 0 0 0 0
65 70 O O 0 0 0 0 0 0 C 0
70 75 0 0 O O 0 0 O 0 0 0
75 80 0 0 0 0 0 0 0 O 0 0
80 85 0 0 0 O 0 0 0 0 0 0
85 90 0 0 C O 0 0 0 0 O 0
90 95 0 0 0 0 0 0 0 0 0 0
95 100 0 0 0 0 0 0 0 0 0 O
1CO 105 0 0 0 0 0 0 0 C 0 0
IC5 110 0 0 0 0 0 0 0 0 0 0
IlO 115 0 0 _ 0 0 0 0 C O 0
115 120 0 0 0 0 0 0 0 0 0 0
120 125 0 0 0 0 0 0 0 0 0 0
125 130 0 0 0 0 0 0 0 0 0 C
130 135 0 0 0 0 0 0 0 C 0 0
135 140 0 0 0 O 0 0 0 0 0 0
140 145 0 0 0 0 0 O 0 0 0 0
145 150 0 0 0 0 0 0 0 O C O
150 155 0 0 0 0 0 0 O C 0 O
155 160 0 0 0 0 0 0 0 0 0 0
160 165 0 0 0 0 0 0 0 O 0 0
165 170 0 0 0 O 0 0 0 O O 0
ITO 175 0 0 0 0 O 0 0 O 0 O
175 180 0 0 0 C 0 0 0 C 0 O
180 18_ 0 0 0 0 0 0 0 O 0 0
185 190 0 0 0 0 0 0 0 C 0 0
190 195 0 0 0 0 0 0 O O 0 C
lg5 200 0 0 q O 0 0 0 0 0 0
2C0 205 0 0 0 0 0 0 0 C O 0
205 210 17.21 5.70 1.90 .64 .22 .07 .03 .01 .00 .00
210 215 3.93 1.59 .64 .26 .11 .04 .02 .01 .CO .00
215 220 2.05 .88 .38 .16 .07 .03 .01 .01 .CO .00
220 225 I.C5 .47 .2[ .IO .04 .02 .01 .00 .00 .CO
225 230 0 0 0 0 0 0 0 C 0 C
23C 235 0 0 0 O 0 0 0 O 0 0
235 240 11.29 3.72 1.25 .43 .15 .06 .02 .01 .00 .00
240 245 4.97 1.82 .67 .25 .09 .03 .01 .OO .00 .00
245 250 3.97 1.61 .E5 .26 .11 .04 .02 .01 .00 .CO
250 255 26.38 10.70 4.72 2.09 .93 .42 .19 .09 .04 .01
255 260 33.48 12.09 4.53 1.77 .73 .31 .14 .07 °03 .01
260 265 43.06 16.61 6.61 2.71 1.15 .50 .Z3 .1G .05 .Cl
265 27C 19.C1 7.69 3.12 1.37 .63 .30 .15 .07 .04 o01
270 275 11.43 5.20 2.45 1.20 .60 .31 .16 .09 .05 .01
275 280 32.08 17.52 9.83 5.65 3.32 1.98 1.20 .74 .46 .16
280 285 78.27 48_85 _0.87 19.76 12.76 8.34 5.50 3.66 2.46 .95
285 290 72.15 45.67 29.89 20.08 13.78 9.63 6.84 4.93 3.60 1.73
2gO 295 74.53 35.08 17.66 9.46 5.36 3.20 2.00 1.31 .89 .40
295 300 20.96 10.51 5.44 2.91 1.61 ,93 .56 .36 .24 .13
300 305 28.41 13.19 6.25 3.02 1.49 °75 .38 .2C .10 .02
305 310 33.60 12.35 4.68 1.83 .74 .31 .13 .06 .03 .GO
310 315 0 0 0 0 0 0 0 0 0 0
315 320 4.70 Z.4T 1.30 °68 .36 .19 .10 .05 .03 .01
320 325 0 0 0 0 0 0 0 0 0 O
325 33C 3.63 1.78 .87 .43 o21 .10 .05 .02 .01 .CO
330 335 2.49 1.16 .54 .25 .12 .06 .03 .01 .01 .00
335 340 3.28 1.6"5 .64 .28 .13 .06 .02 .01 .00 .00
340 345 4.61 1.89 .77 .32 .13 .05 .02 .01 .00 .00
345 35C 3.04 1.11 .41 .15 .06 .02 .01 °OC .CO .CO
350 355 4.II 1.30 .41 .13 .04 .01 .00 .OO .00 .00
355 360 0 0 0 0 0 0 0 0 0 0
FIRST HARMONIC
ANPLITUCE 691.65 242.88 129.0/ 73.02 43.58 27.16 17o55 11.69 7.99 3.41
PHASE 1.03 1.14 1.22 1.28 1.33 1.36 1.38 1.40 1.41 1.45
(IN HOURS)
SECCNC HARNONIC
AMPLITUDE 381.05 19q.59 Ill.SO 65.67 40.37 25.71 16.86 11.35 7.81 3.36




GEOGRAPHIC LATITUDE = 39.37 GEOGRAPHIC
ASY.LONG./BETA= +0.6 +0.4 +0.2 0.0 -0.2
0 5 3.93 2.91 2.16 1.60 1.18
5 10 4.09 3.03 2.24 1.66 1.23
10 15 0 O 0 0 0
15 20 1.72 1.34 1.06 .81 .63
20 25 0 0 0 0 O
25 30 1.73 1.34 1.05 .81 .63
30 35 0 0 0 0 0
35 40 0 0 0 0 O
40 45 0 0 0 0 0
45 50 1.65 1.28 1.00 .78 .6I
50 55 3.21 2.50 1.94 1.51 1.18
55 60 0 0 0 0 0
60 65 1.54 1.20 .93 .73 .56
65 70 0 O 0 0 0
70 75 0 0 0 0 0
75 80 0 0 0 0 0
80 85 0 0 0 O 0
85 90 1.50 1.17 o91 .71 .55
90 95 0 O 0 0 O
95 100 0 0 0 0 0
100 105 1.55 1.21 .94 .73 .57
105 110 0 0 0 0 0
110 115 0 0 0 0 0
115 120 0 0 0 0 0
120 125 0 0 0 0 0
125 130 0 O 0 O 0
130 135 0 0 0 0 O
135 140 0 0 0 0 0
140 145 0 0 0 0 0
145 150 0 0 0 O 0
150 155 0 0 0 O O
155 160 0 0 0 O 0
160 165 0 0 0 0 0
165 170 0 0 0 0 0
ITO 175 0 0 0 0 O
t75 180 0 O 0 0 0
180 185 0 0 0 0 0
185 190 0 O 0 0 O
190 195 0 0 0 0 0
195 200 0 0 0 0 0
200 205 0 0 0 0 0
205 210 0 0 O 0 0
210 215 0 O 0 O 0
215 220 14.24 4.49 1.42 .45 .14
220 225 T.1T 2.63 .97 .35 .13
225 230 4.36 1.76 .71 .28 .11
230 235 1.46 .60 .25 .10 .04
235 240 17.57 5.93 2.04 .72 .26
240 245 7.37 2°70 °99 .36 .13
245 250 17.50 6.09 2.17 .80 .30
250 255 52.05 18.79 6.90 2.57 .98
255 260 41.79 15.76 6.07 2.3% .96
260 265 28.24 11.62 4.88 2.08 .90
265 270 30.89 13.17 5.79 2.61 1.20
270 275 23.11 10.51 4.88 2.31 1.11
275 280 40.12 16.14 6.84 3.06 1.43
280 285 43.16 19.92 9.48 4.64 2.32
285 290 36.03 17.91 9.13 4.76 2.53
290 295 101.60 51.25 27.36 15.20 8.69
295 300 78.68 42.09 23.00 12.82 7.28
300 305 21.75 12.56 7.48 4.56 2.84
305 310 29.29 16.00 9.00 5.22 3.11
310 315 3.52 2.35 1.57 1.05 .70
315 320 5.29 3.64 2.50 1.72 1.18
320 325 5.36 3.70 2.55 1.76 1.22
325 330 5.34 3.72 2.59 1.80 1.25
330 335 1.85 1.31 .93 .66 .47
335 340 3.68 2.62 1.86 1.32 .94
340 345 3.55 2.48 1.74 h22 .85
345 350 1.83 1.30 °93 .66 .47
350 355 5.66 4.13 3.02 2.21 1.62
355 360 7.80 5.71 6.19 3.07 2.25
FIRST HARMONIC
ANPL|TUDE 567.64 265.04 132.89 71.18 40.38
PHASE 1.93 2.36 2.79 3.24 3o70
(IN HOURS)
SECONO HARMONIC
AMPLITUDE 614.00 190.26 93.28 48.28 26.08
PHASE 1.78 2.10 2.41 2.71 3.00
(IN HOURS)
LONGITUDE = -106.18
-0.4 -0.6 -0.8 -1.0 -1.5
.87 .65 .48 .35 .IT
.91 .67 .50 .37 .IT
0 0 O 0 0
.49 .38 .30 .23 .12
0 0 0 0 0
.49 .38 .30 .23 .12
0 O 0 0 0
0 0 0 0 0
0 0 0 0 0
.47 .37 .29 .22 .12
.92 .71 .56 .43 .23
0 0 0 0 O
.44 .34 .27 .21 .11
O O O O O
0 0 0 0 0
O O 0 0 0
0 0 0 0 0
.43 .33 .26 .20 .11
0 0 0 O O
0 0 0 0 0
.44 .35 o27 .21 .11
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 O
0 0 0 0 0
O 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
O 0 0 0 0
.05 .01 .00 .00 .00
.05 .02 .01 .00 .00
.05 .02 .Ol .00 .OO
.02 .01 .00 .00 .00
.09 .06 .01 .01 .OO
.05 .02 .01 .OO .DO
.12 -05 .02 .Ol .00
.38 .15 .06 .02 .00
.39 .16 .07 .03 .00
.40 .18 .08 .04 .01
.57 .2T .13 .06 .01
.$6 .27 .13 .07 .Ol
.70 .35 .I8 .10 .02
1.19 .62 .32 .17 .06
1.36 .75 .41 .23 .06
5.06 2.99 1.78 1.07 .31
4.19 2.65 1.65 .86 .25
1.79 1.16 .T3 .67 .16
1.89 1.18 .75 .68 .16
.47 .31 .21 .14 .05
• 81 .56 .39 .26 .10
.86 .58 .60 .28 .11
.87 .61 .42 .30 .12
.34 .26 .17 .12 .05
.67 .68 .36 .24 .10
.60 .42 .29 .21 .08
.33 .24 .IT .12 .05
1.18 .86 .63 .66 .21
1.65 1.21 .89 .65 .30
24.04 14.90 9.55 6.29 2.43
6.13 4.56 4.96 5.34 6.21
16.55 8.33 4.87 2.90 .87
3.28 3.57 3.85 4.16 5.02
-120-
COLL(--6_t a_4SE4
GEO_L4PHIC LAT|IIIJOE = 64.85 GEQGiIAPHIC,
4SV.LOMG./3ETA, s 4.0.6 4,0o_ 4.0.2 0.0 -.O.Z
• 3 0 • 0 0 0
5 10 0 • 0 0 0
10 13 0 0 • 0 0
13 20 • 0 • 0 0
211 25 0 0 • 0 0
25 341 0 0 0 0 0
30 33 0 0 0 0 0
35 44 0 • • 0 0
44 45 0 0 0 0 0
45 50 0 • • • 0
_4; 35 0 • 0 0 0
55 60 • • • 0 0
• O 65 0 • 0 0 0
63 TO 0 0 • O 0
711 "/5 0 • 0 0 0
N • O • 0 O
N 15 • • • O O
30 O • • O O
90 _ • O 0 O 0
95 IN 0 • • 0 0
100 105 • • • 0 0
105 110 • • • • 0
110 115 0 • • 0 0
115 1241 • • • • 0
120125 • 0 • • 0
125 13141 • 0 • 0 0
11141 135 0 • • 0 0
135 140 8092 2.81 .05 0211 .09
1441 1415 3.79 2.19 .83 .32 .12
145 150 .59 .26 .10 .04 .02
I_• 155 .59 .ZS ,11 .04 °02
155 160 .58 .ZS .11 .05 .02
160 16_J 0 0 O 0 0
165 llrO • o • • o
170 l_J .55 .25 .11 .05 .0Z
11"3 160 4.26 lo29 039 .12 .04
IN 105 3.10 1.113 .3+ .11 .04
105 190 3.56 1.31 _ 0111 .06
I_ I_ 40.SI 14.76 5,.441' 20116 .79
195 _ 10009 4..62 2°13 °99 .46
_ll _ 25°4• 9.37 3.60 1.4S °61
205 210 16026 7.24 3o2T 1.5• .70
210 213 ?.91 3.94, 1°92 .99 .5•
215 Z20 311.31 19ol6 10ol41 6.19 3.41_
225 93.23 55.9111 3+.33 21.341 13°441
23• 67.42 43.47 ZII°71 19.36 13.ZF
2'3141 235 41r,Z• 26.95 13,117 9,641 6,13
235 2441 57019 25003 11.4,9 5.S2 2.76
240 245 19.26 8.16 4°21 2.04 I.I0
24_J _ 26.10 9.9_ 3.9• I.TO oT•
_ 21.M 8.61 3.?3 1.III .N
ZgJ Z61 12o•0 4.116 l°q_ .111 .33
1441 3P,4J6 • • • • •
216 _ 4.11 l.gl 09"/ .4T .23
_ 2.83 1.32 .62 .Z9 .13
2_ ZN Z.;5 °9? ._ .ZO .09
2110 Z05 1.76 .70 .36 .11 .tO
205 2_0 2.55 1.01' .46 o20 °09
_10 295 3.7.1 1.32 °54 .22 .05
300 4.26 I°_6 .37 .Zl °M
3EI0 3EI5 3.01 1.80 .33 .11 .0b
3415 310 3°63 lolO °33 .1O .113
310 315 • • • • •
3IS 320 • • • • •
32• 325 • • • • •
325 330 • • • • •
330 335 • • • • •
3353441 • • • • •
34b0 _1_ • • • • •
34JJ _O • • • • •
)541 _JlJ • • • • •
3_aj _60 • • • • •
F Jlt.5_J" IMIII8111C
JIIIPLITII_ b•+o04 244.09 131.74 _J°39 _.30
.93 .gT I°60 1°02 1.03
IIII IINISS I
IIIIKIIIImE 3Tt°Ol 202°M IISo•S 141.37 4Z.19
°91 I°60 I.I_ 1.02 1°•3
III IIOIIL51
LIOIIGIVIIOE 8 -147o14
-0°_ -0.6 -0o3 -1o0 -1.5
0 0 • • •
0 • 0 0 •
• • 0 0 •
• • • • 0
0 • • 0 •
0 • • • •
• • 0 • O
• 0 0 • c_
• • • •
• 0 • • •
• • • • •
• • • • •
0 • • • •
• • 0 • •
0 0 • • •
• • • 0 •
• • • • •
• • • • •
• • • • •
• • • • •
• • • • •
• • • • •
• • • • •
• • • • •
• • • • •
• • • 0 •
0 • • • •
°03 .01 .00 .60 .60
005 .02 .01 °60 .60
.01 .00 °60 .00 .60
.Of .00 o00 °60 °60
.01 .00 .60 .60 .120
0 • 0 • •
• • • • •
.01 .00 °60 °00 o00
.01 .00 .60 .00 °00
.01 °60 .00 o00 .00
.02 .Ol .00 .00 .60
.31 .12 °05 °02 °60
.Z2 .10 o043 .02 °00
.ZI .lZ °06 °03 .Ol
.33 .16 .60 .04 .01
.26 .13 °OT .04 °Of
2.13 1.30 .79 .49 °15
8o55 3.53 3.511 Z.3_ .13
9.Z4 6.51 4°63 3.33 I°50
4.•3 Z.T5 1o94 1.40 °69
1.44 .Y• °44 °23 °60
.6Z °3_ °Z7 °Zl °13
.39 .22 .13 .09 .05
.39 .19 °•9 °05 o01
.14 .06 o0= °•1 .00
• • • • •
.11 °60 .03 .01 °60
.16 °03 °Ol °Ol 005
.05 .03 .02 °Ol .Ol
o0_ ._J .04 .04 .04
.05 .03 °02 °02 °62
.16 °IF/ °Ol °Ol °Ol
.33 .II .60 .00 .60
.01 .gO °00 °gO °05
.01 .II0 °60 °60 °00
• • • • •
• • • • •
• • • • •
• • • • •
• • • • •
• • • • •
• • • • •
• • • • •
• • • • •
• • • • •
211.34 18.33 12.19 8°3Z 3°54
I.IM 1.05 l.Ot 1.0_ 1.19
26.87 IT.55 II.TY 1.05 3.37





















































































LATITUDE = 32.78 GEOGRAPHIC










































































-0.4 -0.6 -0.8 -1.0
.81 .56 .39 .27 .18
.78 .53 .36 .24 .17
1.25 .87 .61 .42 .29
.42 .29 .20 .14 .09
.45 .32 .23 .16 .11
0 0 0 0 0
.89 .63 .44 .31 .21
• 91 .65 .46 .33 .23
.46 .33 .23 .16 .12
0 0 0 D 0
.44 .31 .22 .16 .11
.43 .30 .22 .15 .11
0 0 0 0 0
0 O 0 O 0
0 0 0 0 C
0 0 0 C 0
0 0 0 0 0
O 0 0 c 0
0 0 0 O O
.44 .33 .24 .18 .13
0 0 0 C 0
0 0 0 C 0
0 0 0 C 0
0 0 0 C 0
0 0 0 C 0
l.OO .74 .55 .41 .30
0 O 0 C C
0 0 0 0 0
0 0 0 O 0
0 0 0 C 0
.45 .32 .23 .16 .12
0 0 0 C 0
O 0 0 C 0
0 0 0 0 0
.49 .37 .27 .20 .15
0 0 0 C 0
0 O 0 0 0
O 0 0 0 0
0 0 0 C O
0 O 0 0 0
0 0 0 0 0
0 0 0 C 0
0 0 0 C 0
0 O 0 C 0
O O 0 0 O
.09 .03 .01 .00 .00
.I0 .03 .01 .OC .00
.17 .06 .02 .01 .00
.21 .08 .03 .01 .01
.16 .06 .02 .01 .CO
.36 .13 .05 .02 .01
.11 .05 .02 .Ol .00
.76 .27 .10 .04 .01
1.31 .52 .21 .08 .03
1.09 .45 .19 .08 .04
1.35 .61 .28 .13 .06
I.II .51 .24 .11 .06
1.32 .57 .25 .II .05
1.86 .93 .47 .24 .12
1.69 .82 .40 .20 .10
2.56 1.29 .67 .35 .19
3.43 1.81 .97 .53 .29
3.08 1.70 .94 .53 .30
2.57 1.43 .80 .45 .26
3.72 2.15 1.25 .73 .43
4.28 2.58 1.56 .95 .58
3.33 2.16 1.41 .93 .61
1.59 1.02 .66 .42 .27
2.40 1.59 1.06 .70 .47
.67 .44 .29 .19 .13
l.lO .74 .50 .34 .23
.36 .24 .16 .11 .07
285.68 136.56 69.47 37.30










































































186.01 88.41 45.63 25.16
2.4G 2.86 3.30 3.69
20.93 12.16 7.26 4.44 1.39
4.33 4.71 5.07 5.39 6.13
14.55 8.70 5.33 3.33 I.C9
4.02 4.31 4.55 4.77 5.18
-122-
DEEPR[VERtCANADA
GEOGRAPHICLAT TUDE- 66.10GEOGRAPHICLONGITUOE- -?7.50
ASY.LONG./BET_=÷0.6 ÷0.6 +002 000 -0.2 -0.4 -0.6 -0.8
0 5 .36 030 .25 .21 .18 .15 o12 .10
5 10 0 0 0 0 0 0 0 0
10 15 0 0 0 0 0 0 0 0
15 20 C 0 _ 0 0 0 0 0
20 25 0 0 0 0 0 0 0 0
25 30 0 0 0 0 0 0 0 0
30 35 0 0 Q 0 0 0 0 0
35 40 .05 .05 .04 .04 .04 .03 .03 .0]
40 45 .20 .19 .17 .16 .15 .14 .13 .12
45 50 .21 .19 .18 .16 .15 o14 .13 .12
50 55 0 0 0 0 0 0 0 C
55 60 0 0 0 0 0 0 0 0
60 65 0 0 0 0 0 0 0 0
65 70 0 0 0 0 0 0 0 0
70 75 0 0 O 0 0 0 0 O
75 80 0 0 0 0 0 0 0 0
80 85 0 0 0 0 0 O' 0 0
85 90 0 0 0 0 0 0 0 0
qO 95 0 0 0 0 0 0 0 0
95 100 0 0 0 0 0 0 0 0
IOC 105 0 0 0 0 0 0 0 0
105 110 0 0 0 0 0 0 0 0
110 115 0 0 0 0 0 0 0 0
115120 0 0 0 0 0 0 0 0
120 125 0 0 0 0 0 0 0 0
125 130 0 0 0 0 0 0 0 0
130 135 0 0 0 0 0 0 0 0
135 140 0 0 0 0 0 0 0 0
140 165 0 O 0 0 0 0 0 0
145 150 0 0 0 0 0 0 O 0
150 155 0 0 0 0 0 0 0 O
155 160 0 0 0 0 0 0 0 0
160 165 C C 0 0 0 0 0 0
165 170 0 0 0 0 0 0 0 0
170 175 0 0 0 0 0 0 0 0
1'75 180 0 0 0 0 0 0 0 0
180 185 0 0 0 0 0 0 0 0
185 190 0 0 0 0 0 0 0 0
190 195 0 0 0 0 0 0 0 0
195 200 0 0 0 0 0 0 0 0
200 205 0 0 0 0 0 0 0 0
205 210 0 0 0 0 0 0 0 0
210 215 0 0 0 0 0 0 0 0
215 220 0 0 0 0 0 0 0 0
220 225 0 0 0 0 O 0 0 0
225 230 0 0 0 0 0 0 0 0
230 235 0 0 0 0 0 0 0 0
235 240 0 0 0 0 0 0 0
240 245 22.57 7o69 2050 .84 .29 o10 003 001
245 250 4.27 lo72 .69 .28 .11 .04 00_ o01
250 255 2.90 1.21 .50 .21 .09 006 002 .01
255 260 1.68 .T3 .32 .14 .06 .03 o01 o00
260 265 16.12 5.32 h?9 061 022 .00 .03 .01
265 2?0 ?.IG 2.61 .?b 035 .13 005 .02 .01
2?0 275 6.45 2.73 1.16 .50 .21 .09 004 .02
275 ?80 3.08 1.28 .54 .22 .09 .04 .02 .01
280 285 71.85 25.04 9050 _05T 1.3T .54 .22 .09
285 290 43.44 16.57 6.47 2059 1.06 .44 .19 .08
290 295 34.49 14.10 6.05 206T 1021 .56 02T o13
295 300 18.28 6.66 4.18 2.05 1.03 .52 .27 014
300 305 20.87 9.73 4.64 2026 1.12 057 .29 .15
305 310 31.67 12.61 5.57 2.59 1.27 .66 035 o19
310 315 63.71 32.91 17.70 9.85 5063 3029 1095 1017
315 320 112.11 64.94 38024 22.83 13079 6.41 5017 3020
320 325 64010 34004 19.95 11085 7o24 4051 2086 1004
325 330 eT.?e 46030 26.2q 15089 10009 6.65 6049 3.09
330 335 7.6? 4.93 3.23 2.16 1.47 1.01 .71 050
335 340 6022 3000 2053 1.60 1.34 1.01 0T0 .60
340 345 12.61 7.08 4022 2066 1077 1023 .08 .65
340 350 9007 4030 2.04 .97 o66 022 010 .05
350 355 1.86 1.55 102q hO? 009 .74 062 051
355 360 hlO .g2 076 064 .53 .44 037 031
FIRST HARNONIC
AMPLITUOE 598.89 290072 151.8t 84048 49.56 30.34 19.24 12.55
PHASE 1.64 1.90 2o13 2.33 2051 2066 2080 2093
(IN HOURS)
SECCNO HARMONIC
AMPLIrUOE 469.05 236.54 128.16 73._6 43097 2?022 17031 11.26































































































































































ASY.LONG./BETA" ÷0.6 ÷0.4 _0.2 ODD -0.2
0 5 2.64 1.96 1.45 l.OT .T9
5 10 0 0 0 O O
10 15 .89 .69 .54 .42 .33
15 20 .91 .71 .55 .43 .33
20 25 O O O 0 O
25 30 0 O O O O
30 35 1.81 1.41 1.10 .85 .66
35 40 1.T9 1.39 1.08 084 .66
40 45 O O O 0 O
45 50 .84 .66 .51 .40 .31
50 55 084 .66 051 .40 031
55 60 O O O 0 0
60 65 O O 0 O 0
65 TO O O O O O
TO 75 O O O O O
75 80 O O O 0 O
80 85 0 O O O 0
85 90 O O 0 O O
90 95 O O O 0 O
95 100 O O O O 0
lO0 105 O O O O O
105 110 O O O O 0
110 115 0 O O 0 0
115 120 O O 0 0 O
120 125 O 0 0 O O
125 130 0 0 0 0 0
130 135 O O O 0 O
135 140 O O 0 0 O
140 145 O O O O O
145 150 .91 .T1 .55 .43 .33
150 155 0 0 0 O O
155 160 0 0 O 0 0
160 165 O O 0 0 O
165 170 O 0 O O O
170 175 O 0 O O O
175 180 O 0 O 0 0
180 185 O 0 O O O
185 190 O O O 0 0
190 195 O O O O O
195 200 0 O O O O
200 205 0 O O O 0
205 210 O O 0 O O
210 215 O O O O O
215 220 16011 5.08 L.60 .51 016
220 225 T.ql 2.90 1.07 .39 .14
225 230 O O 0 O 0
230 235 6.39 2.58 1.05 °42 .1T
235 240 10.91 3.52 1.16 .39 013
240 245 16.94 6.11 2.22 .81 .30
245 250 2.30 1.03 046 021 009
250 255 59.57 20.66 702T 2060 094
255 260 48059 18053 7.23 2089 1.18
260 265 38.03 15.24 6.20 2.57 1.08
265 2TO 38.70 16.16 ToOO 3012 1.43
270 275 15.T5 T.52 3.64 1078 .88
275 280 46.63 19025 8037 3.82 1.82
280 285 53.07 23079 11.06 5031 2.63
285 290 38005 18.54 9.29 4.78 2.51
290 295 119.48 61.51 33024 18.59 10065
295 300 91.23 48.13 26011 14.52 8.25
300 305 21.58 12.26 ToZO 4.34 2067
305 310 22.53 12.72 7041 4.44 2.T2
310 315 10.09 5o17 2.70 1.44 .T9
315 320 8.15 5.57 3081 2061 1.T8
320 325 3.08 2.15 1051 1.05 .T4
325 330 4.50 3.IT 2023 1.57 1.10
330 335 2.89 2.06 1.46 1.04 .T4
335 340 2.98 2.08 1.46 1.02 .T1
340 345 1.42 l.Ol .T2 051 036
343 350 3.92 2.86 2.08 1052 1011
350 355 6.54 4.79 3.52 2058 1.90
355 360 1.2T .94 070 .52 .38
FIRST HARMONIC
AMPLITUDE 632.58 294.16 146.36 77043 43.18
PHASE 1.77 2.11 2.46 2.80 3014
(IN HOURS)
SECOND HARMONIC
AMPLITUDE 476.59 220.73 109007 56.90 30.98
PHAS_ 1.T4 2.03 2031 2.58 2.84
(IN HOURS)
LONGITUDE = -105000
-0.4 -0.6 -0.8 -1.0 -1.5
.59 .43 .32 .24 .11
O 0 O O O
.25 .20 .15 .12 .06
°26 .20 .16 .12 .07
O O O O O
O O O O 0
052 .40 031 .24 .L3
.51 .40 .31 .24 . 3
0 O O O 0
.24 .19 .15 .11 006
.24 .19 .15 .11 .06
0 O O 0 O
0 O O O O
0 0 O 0 0
0 0 0 0 O
0 0 0 0 0
O O O O O
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
.26 .20 .16 .12 °07
O O O 0 O
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 O 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
.05 .02 .Ol .DO 000
.05 .02 .01 .OO .DO
0 O O O O
.OT .03 .01 .OO .00
005 .02 .01 .00 .00
.11 .04 002 .01 .DO
.04 .02 .01 .00 000
.34 .13 .05 .02 .00
.49 .21 009 .04 .00
046 .20 009 .04 .01
.6T .32 .15 .07 001
.44 .22 011 ,06 .01
.89 .45 .23 .12 .03
1.33 .69 036 .19 o04
1.34 .73 .41 023 006
6.20 3.65 2.17 1.30 .37
4°78 2.81 1.68 1.01 .30
1.66 1.05 .67 .43 .15
1.T0 1008 .TO 045 016
.44 026 .15 .09 003
1.22 .83 057 .39 .|5
.52 .36 .25 .18 .07
,77 .55 .38 .2T .11
053 .3T .2T .19 .08
.50 .35 .24 .IT .OT
.26 .18 .13 .09 004
.81 .59 043 .32 .15
lo39 1.02 .T5 055 .26
.28 .21 .15 .11 .05
25016 15.19 9045 6.03 2.15
3.46 3.T7 4.08 4.3T 5.08
17.44 10.08 5.96 3.60 1.13
3.08 3033 3058 3.84 4.5T
-124-
DUNONT DURVILLEtANTARCTICA
GEOGRAPHIC LATITUDE = -66.67 GEOGRAPHIC LONGITUDE = 1¢0.02
ASY.LONG./BETA= +0.6 +0.6 +0.2 0.0 -0.2 -0.6 -0.6 -0o8
-hO
-1.5
0 5 0 0 0 0 0 0 0 O 0 0
5 10 1.67 .55 .18 .06 .OZ .01 .00 .00 .00 .00
10 15 2.43 .74 .22 .07 .02 .01 .00 .OO .00 .00
15 20 0 0 0 0 0 0 0 0 0 0
20 25 O 0 0 0 0 0 0 0 0 0
25 30 0 O O 0 0 0 0 0 0 0
30 _5 0 0 O 0 0 0 0 0 0 0
35 _0 0 0 0 0 0 0 0 0 0 O
40 45 0 0 0 0 0 O 0 0 0 O
45 50 0 0 0 0 0 O 0 0 0 0
50 55 0 0 0 0 0 O 0 0 O 0
55 60 O 0 0 0 0 0 0 0 0 0
60 65 0 O 0 0 0 0 0 0 0 0
65 10 0 O 0 0 0 0 0 0 0 0
10 75 1.83 .90 .66 .22 .11 .05 .03 .01 .01 .00
75 8D 4.60 2. LT L.03 .49 .23 .11 .05 .03 .OL .00
80 85 4.56 1.92 .81 .34 .15 .06 .03 .Ol .DO .00
85 90 _.22 1.70 .68 .27 .II .06 .02 .01 .00 .00
90 95 21.50 7.14 2.39 .80 .27 .09 .03 .01 .00 .00
95 100 0 O 0 0 0 O 0 0 0 0
100 105 O O 0 0 0 O 0 0 O 0
105 110 16.77 6.60 2.63 1.06 .43 .18 .07 .03 .01 .OO
110 115 13.81 4.66 1.62 .58 .22 .09 .04 .02 .Ol .00
115 120 0 0 0 0 0 0 0 O O 0
120 125 6.68 3.33 1.70 .88 .66 .26 .13 .07 .06 .Ol
125 130 6.02 3.07 1.57 .81 .42 .2I .11 .06 .03 .01
130 135 6.06 3.U0 1.49 .T6 .37 .19 .09 .05 .02 .00
135 160 13.82 6.72 3.30 1.66 .82 .42 .21 .11 .Oh .01
140 165 40.34 15.86 6.35 2.60 l. Og .67 .21 .10 .05 .01
145 150 36.51 14.00 5.65 2.42 1.12 .55 .29 .16 .09 .03
150 155 35.02 15.99 8.01 4.31 2.44 1.63 .86 .52 .32 .10
155 160 21.01 12.86 7.93 6.92 3.08 1.94 1.26 .79 .51 .18
160 165 27.78 17.75 11.47 7.50 4.95 3.30 2.22 1.51 1.03 .42
165 170 26.73 17.32 11.53 7.87 5.50 3.91 2.83 2.08 1.55 .77
170 175 12.49 7.79 5.01 3.31 2.26 1.59 1.15 .85 .65 .38
175 180 15.46 T.31 3.56 1.80 .95 .52 .3D .18 .11 .04
180 185 17.07 6.55 2.68 l.lT .55 .28 .15 .09 .05 .01
185 190 4.63 2.32 1.17 .59 .30 .16 .08 .04 .02 .00
190 195 4.29 1.89 .84 .37 .16 .07 .03 .01 .Ol .00
195 200 3.10 1.29 .56 .23 .09 .04 .02 .01 .00 .OO
200 205 4.26 l. TO .69 .28 .11 .06 .02 .01 .00 .DO
205 210 13.50 5.14 2.02 .82 .35 .15 .OT .03 .02 .OO
210 215 6.39 1.94 .59 .18 .05 .02 .01 .00 .00 .00
215 220 0 0 0 0 O 0 0 O 0 0
220 225 0 0 0 0 0 0 0 0 O O
225 230 O O O O 0 0 O 0 0 0
230 235 1.46 .72 .35 .17 .09 .06 .02 .01 .00 .00
235 240 0 O 0 O O 0 O 0 O 0
240 245 0 0 O 0 O 0 O 0 0 0
245 250 O O O O 0 O O 0 O 0
250 255 .86 .40 .19 .09 .04 .02 .01 .DO .00 .00
255 260 0 0 0 0 0 0 0 0 O 0
260 265 0 0 O 0 O 0 0 0 0 0
265 270 .58 .26 .12 .05 .02 .01 .00 .00 .00 .00
270 215 0 0 0 0 0 0 0 O 0 0
275 280 _ 0 0 0 0 0 0 0 0 0 0
280 285 0 0 O 0 0 O 0 0 0 O
285 290 .44 .19 .08 .04 .02 .01 .00 .00 .Do .00
290 295 0 0 O 0 O O O 0 0 O
295 300 0 0 0 0 0 0 0 0 0 O
300 305 .36 .15 .06 .03 .01 .DO .00 .00 .00 .00
305 310 O 0 O O O 0 0 O 0 0
310 315 .31 .13 .05 .02 .01 .00 .00 .00 .00 .00
315 320 0 0 0 O O 0 0 O 0 0
32U 325 .95 .38 .15 .06 .02 .01 .DO .00 .00 .00
325 330 0 0 0 0 0 0 0 0 0 O
330 335 O 0 0 0 O 0 0 0 0 0
335 340 O 0 O 0 0 0 0 0 0 0
340 345 O O 0 0 O O 0 O 0 0
345 350 O O 0 0 0 0 0 0 0 0
350 355 1.74 .66 .23 .Oq .03 .01 .00 .00 .00 .00
355 360 0 0 O 0 O O 0 0 0 0
FIRST HARMONIC
AMPLITUDE 310.22 147.80 76.15 42.16 24.79 15.36 g.68 6.59 4.52 1.96
PHASE .65 .81 .97 l. II 1.24 1.34 1.43 1.50 1.56 1.68
(IN HOURS)
SECOND HARMONIC
AMPLITUDE 204.74 104.97 58.06 34.19 21.15 L3.60 9.02 6.14 4.28 1.90




GEOGRAPHIC LATITUDE = 43.10 GEOGRAPHIC
ASY.LONG./BETA= ÷0.6 +0.4 ÷0.2 0.0 -0.2
0 5 6.20 3.27 2.55 1.98 1.54
5 10 1.67 1.30 1.01 .79 .61
10 15 .82 .64 .50 .39 .30
15 2D .82 .64 .50 .39 .30
20 25 0 0 0 0 0
25 30 .76 .63 .53 .46 .37
30 35 1.15 .96 .80 .66 .55
35 40 1.16 .97 .80 .67 .56
40 65 0 0 0 O 0
45 50 .39 .33 .27 .23 .19
50 55 0 0 0 0 0
55 6D 0 0 0 0 0
60 65 O 0 0 0 0
65 70 0 0 0 0 0
70 75 0 0 0 0 0
75 80 O 0 0 0 0
80 85 0 0 0 0 0
85 90 0 0 0 0 0
90 95 0 0 0 0 0
95 10D 0 0 0 0 0
100 105 0 D 0 0 0
105 110 .06 .05 .05 .04 .06
110 115 0 0 0 0 0
115 120 0 0 0 0 0
120 125 0 0 0 0 0
125 130 0 0 0 0 0
130 135 0 0 0 0 0
135 14D 0 0 D 0 0
140 165 0 0 O 0 0
165 150 0 0 0 0 0
150 155 0 0 0 0 0
155 160 0 0 0 0 0
160 165 D 0 0 0 0
165 170 D 0 0 0 0
170 175 0 0 0 0 0
175 180 0 0 0 0 0
180 185 0 0 O 0 0
185 190 0 0 0 0 0
190 195 0 0 0 0 0
195 200 0 0 0 0 0
200 205 0 0 0 O 0
205 210 0 0 0 0 0
210 215 0 0 0 0 0
215 220 0 0 0 0 0
220 225 0 0 0 0 0
225 230 .06 .05 .05 .06 .04
230 235 0 0 0 0 0
235 260 0 0 0 0 0
260 265 .06 .05 .05 .06 .04
265 250 4.21 1.26 .37 .11 .03
250 255 19.68 6.72 2.33 .83 .31
255 260 4.57 1.84 .76 .30 .12
260 265 3.18 1.35 .59 .27 .14
265 270 1.82 .79 .36 .15 .06
270 275 17.15 5.67 1.91 .66 .23
275 280 7.55 2.77 1.02 .37 .14
280 285 8.69 3.58 1.51 .66 .27
285 290 26.21 8.05 2.72 .94 .33
290 295 77.75 28.32 10.52 3.99 1.56
295 300 39.51 15.53 6.26 2.59 1.09
300 305 21.74 10o00 6.64 2.18 1.03
305 310 21.27 9.11 6.05 1.86 .88
310 315 29.82 12.03 5.15 2.33 1.10
315 320 25.30 10.87 4.84 2.24 1.07
320 325 37.37 18.63 9.31 4.81 2.55
325 330 65.76 36.81 21.01 12.18 7.16
330 335 133.20 71.17 39.91 23.16 13.76
335 360 46.85 25.63 16.24 8.21 6.87
360 365 23.60 13.92 8.56 5.61 3.50
345 350 18.57 11.87 7.82 5.28 3.62
350 355 25.99 15.45 9.55 6.12 4.05
355 360 0 0 0 0 0
F|RST HARMONIC
AMPLITUDE 606.31 291.02 150.90 83.44 48.66
PHASE 1.87 2.19 2.50 2.77 3.01
{IN HOURS)
SECOND HARMONIC
AMPLITUDE 448.82 223.06 119.67 68.06 60.39
PHASE 1.98 2.30 2.59 2.83 3.04
IIN HGURSI
LONGITUDE = -70.86
-0.4 -0.6 -0.8 -1.5
1.20 .93 .73 .57 .30
.48 .37 .29 .22 .12
.23 .18 .14 .11 .O6
.24 .18 .14 .11 .06
0 0 0 0 0
.30 .25 o21 .18 .11
.46 .38 .32 .27 .17
.46 .39 .32 .27 .17
0 0 O 0 0
.16 .13 .11 .09 .06
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 D
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
.04 .03 .03 .03 .02
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
D 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
.04 .03 .03 .03 .D2
0 0 0 0 0
0 0 0 0 0
.04 .03 .03 .03 .02
.01 .00 .00 .00 .00
. 13 .07 .04 .03 .02
.05 .02 .01 .00 .OO
.08 .05 .04 .03 .02
.03 .01 .01 .DO .00
.08 .03 .01 .00 .00
.05 .02 .01 .DO .00
.12 .05 .02 .01 .00
• 12 .04 .02 .01 .00
.61 .24 .10 .04 .00
.47 .21 .09 .04 .01
.49 .24 .12 .06 .01
.43 .21 .11 .05 .01
.54 .27 .14 .07 .DI
.53 .27 .14 .08 .02
1.39 .77 .44 .26 .08
4.25 2.55 1.54 .94 .28
8.32 5.09 3.14 1.95 .61
2.96 1.86 1.16 .75 .26
2.30 1.53 1.03 .70 .27
2.52 1.77 1.25 .89 .39
2.75 1.90 1.34 .95 °42
0 0 0 0 0
-1.0
29.62 18.66 12.09 8.03 3.16
3.22 3.60 3.57 3.73 4.08
24.76 15.57 10.00 6.54 2.%3
3.21 3.38 3.53 3.68 4.08
-126-
ELLSMORTHtANTARCTICA
GEOGRAPHIC LATITUDE = -77.72 GEOGRAPHIC LONGITUDE = -61.12
ASY.LUNG./BETA= ÷006 _0.6 +0.2 0.0 -0.2 -006 -0.6 -0.8
-1o0 -105
O 5 28.63 15.87 9.08 5.61 3.37 2.21 1.52 1.09 .82 .65
5 10 53.27 23.92 11.15 5.39 2oTO 1.61 .T6 .63 °26 .09
10 15 IT.11 7076 3.57 1.67 .80 039 .19 009 °05 .01
15 20 27069 10.52 4o25 1.81 .82 .39 .19 .10 .05 .01
20 25 5.06 2.65 1.39 .73 .38 .20 .11 .06 .03 .01
25 30 3.50 1.86 1.02 .60 .39 .28 .22 .18 .16 -12
30 35 2.35 1.2T .70 .40 .24 .15 .10 .08 .06 .04
35 60 7.66 3.67 1.77 .86 .63 .22 .12 .07 .06 .02
60 65 lo18 .51 .22 .10 .06 .02 .01 .00 .00 .UO
65 50 3.70 1.51 .62 .25 .10 .06 .02 .01 .00 .00
50 55 3.56 1.67 .79 .37 .18 .08 .04 .02 .01 .00
55 60 6.6T 1.81 .76 .31 .13 .05 .02 .Ol 000 .00
bO 65 3.17 1.23 .68 019 .08 .03 .01 .01 000 .00
65 TO 2.31 .8T 036 .13 005 .OZ .01 .DO .00 .00
TO ?5 1.85 .68 .26 o10 .06 .02 .01 .00 .00 .00
75 80 3.36 1.35 .56 .22 .09 .06 .01 .01 .00 .OO
80 85 0 0 0 0 0 O O O O 0
85 90 6.60 1.69 .62 .23 .08 .03 .01 .00 .00 .00
90 95 O O O 0 0 0 O 0 0 0
95 lOO 3.68 1.15 .38 .13 .06 .01 .00 .OO .00 .OO
100 105 2.66 .76 .26 .07 .02 .OI .00 .DO .00 .UO
105 110 1.97 .58 .17 .05 .01 .00 .00 .00 .00 .00
110 115 O O O 0 0 O 0 0 O O
115 120 0 O O 0 0 O 0 O O 0
120 125 0 O O O 0 0 0 O 0 0
125 130 O 0 O 0 O O 0 O 0 0
130 135 .01 .Ol .01 .OI .01 .01 .01 .01 .01 .01
135 140 .01 .01 .01 .OI .01 .01 .01 .01 001 .01
140 165 .18 .08 .04 .02 .01 .DO .OO .OO .00 .OO
165 15_ _ O O 0 0 O O 0 0 O
150 155 .OI .01 001 .Ol .Ol .Ol .0| .01 .01 .01
155 160 .01 o01 .01 .01 .01 001 .01 .01 .01 001
160 165 .02 .02 .03 .03 003 .03 .03 .03 .03 .03
165 170 O 0 O 0 0 O O 0 O O
170 175 0 0 0 0 0 O 0 O 0 0
175 180 O O O 0 0 O O O O 0
180 185 0 0 0 0 0 0 O O 0 O
185 190 0 O O 0 0 O O O 0 0
190 195 .OI .01 .01 .Ol .Ol .Ol 001 .01 .01 .OI
195 200 0 O O 0 O 0 O O O O
200 205 .39 .17 .08 006 .02 .01 .OO .DO .00 .00
205 210 0 O O 0 0 0 O O O O
210 215 .53 .23 .IO .06 .02 .01 .DO .00 .DO .00
215 220 1.18 .69 .20 .09 .04 .01 .01 .00 .00 .00
220 225 1.98 .80 .32 .13 .05 .02 .01 000 .00 .OO
225 230 6.03 1.68 .54 .ZO .07 .03 .01 .DO .OO .OO
230 235 9.31 2.95 .93 .29 .09 .03 .01 .OO .00 .00
235 260 0 0 0 0 0 0 0 0 0 0
260 265 0 O 0 0 O O 0 0 0 0
245 250 O O 0 O O O O 0 0 O
250 255 0 O O 0 0 O O 0 .0 0
255 260 3.00 .91 .28 .08 .03 .01 .DO .DO .OO .00
260 265 2.02 .b? .22 .OT .02 .01 .00 .DO .DO .00
265 270 1.96 .71 .26 .10 .06 .01 .DO .00 .00 .00
2T0 275 0 O 0 0 0 0 O O 0 0
275 280 0 0 0 O 0 0 O O 0 0
280 285 087 o35 .15 .06 .03 .02 .01 001 .OI .01
285 290 O 0 0 O O 0 0 O 0 0
290 295 .26 .11 .06 .02 .OI .00 .00 .00 .DO .00
295 300 0 O O 0 0 0 O O O O
300 305 O 0 O 0 0 0 0 O 0 O
305 310 21.86 T.29 2.65 .83 .28 .10 .03 .01 .DO .00
310 315 17.54 6.72 Z.b3 1.05 .62 .17 .07 .03 .01 .00
315 320 11.72 6.62 1.70 .66 .27 .11 .06 .02 .01 .00
320 325 T.52 3.32 1.68 .bT .30 .16 .06 .03 .01 .OO
325 330 T.65 3.39 1.59 .77 .38 .19 .09 .05 .OZ .00
330 335 3o61 1.33 .53 .22 .09 .06 .02 .01 .DO .OO
335 360 9062 6076 2.51 1.37 o77 .64 .26 .15 009 .03
_0 365 65.20 2T.45 16.91 10.52 6.60 4.16 2.63 1.67 1.0T .35
365 350 59.89 37.13 23.19 14.60 9.26 5.92 3.8I 2.67 1.62 .58
350 355 56.19 35062 23.79 16.09 11.00 7.59 5.27 3.69 2.60 1.10
355 360 26.56 15.57 10.17 6.83 4.71 3.31 2.37 1073 1.28 .62
FIRST HARMONIC
AMPLITUOE 379.06 203.67 115.37 68.48 42.21 26.85 17.54 11073 8.00 3.31
PHASE 2.33 2.36 2.36 2.36 2.35 2.34 2.35 2.36 2.39 2.50
(IN HOURS)
SECOND HARMONIC
AMPLITUDE 277.63 162.59 98.16 60.89 38.70 25.15 L6.6T 11.27 T.75 3.2T
PHASE 2.63 2.60 2.38 2.35 2.33 2.32 2.33 2.34 2.36 2.63
(IN HOURS)





















































































LATITUDE = 53.33 GEOGRAPHIC
+0.4 +0.2 0.0 -0.2
2.58 1.35 .71 .37
.77 .36 .20 .I4
4.12 2.03 1.06 .60
1.6l .10 .31 .13
0 O 0 0
O 0 0 0
0 0 0 0
0 0 0 0
.01 .01 .01 .01
• 04 .0_ .04 .04
.02 .02 .03 .03
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 o
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 o
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
9.31 3.26 L.15 .4L
1.22 .52 .22 .I0
.69 .31 .14 .06
0 0 0 0
4.79 1.63 .57 .20
2.29 .84 .31 .ll
2.57 1.05 .43 .18
• 66 .29 .12 .05
1.64 .77 .37 .17
33.18 12.18 4.59 1.78
13.34 5.62 2.43 1.07
7.21 3.42 1.65 .80
5.18 2.33 1.08 .51
4.38 2.29 1.21 .64
12.87 6.10 3.12 1.68
28.29 /5.89 9.21 5.48
57. L0 33.75 20.23 12.29
36.56 23.86 15.79 10.58
38.32 20.30 11.66 7.16
9.38 5.98 3.97 2.75
3.25 2.17 1.51 I.lO
258.36 137.41 77.9L 46.54
2.02 2.25 2.44 2.59
204.87 i15.13 68.23 42.08
2.18 2.39 2.54 2.65
LONGITUDE = -60.42
-0.4 -0.6 -0.8 -1.O -1.5
•20 .I0 .05 .03 .01
.ll .I0 .09 .08 .06
.38 .27 .21 .L8 .13
.06 .03 .01 .01 .00
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
.01 .Of .01 .01 .01
.04 .04 .05 .05 .05
.03 .03 .03 .03 .03
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 O O
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 O
0 0 0 0 0
0 0 0 0 0
0 0 0 0 O
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 O
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
.15 .05 .02 .Ol .00
.04 .UZ .01 .00 .DO
.03 .01 .Ol .00 .00
0 0 0 0 0
• 08 .03 .01 .00 .00
.04 .02 .01 .00 .00
.07 .03 .0| .00 .DO
.02 .Ol .00 .00 .DO
.08 .04 .02 .Ol .OO
.71 .29 .12 .05 .01
.48 .22 .LO .05 .01
.40 .20 .LO .05 .01
.25 .12 .06 .03 .01
.34 .18 .10 .05 .01
.95 .55 .33 .20 .06
3.32 2.04 1.27 .79 .25
7.54 4.68 2.93 1.85 .61
7.17 4.90 3.38 2.35 .98
4.64 3.13 2.17 L.54 .70
1.97 1.46 1.10 .85 .47
.82 .63 .50 .40 .24
28.99 18.69 12.40 8.44 3.53
2.70 2.80 2.89 2.97 3.19
26.79 17.50 11.69 7.96 3.29




0 5 9.46 3.41
5 10 11.51 4056
I0 15 10.82 3.90
15 20 29.93 10.25
20 25 49.31 16.80
25 30 38.01 15.19
30 35 17o12 7025
35 40 30.63 13.51
40 45 23.57 9.74
45 50 18.42 8.11
50 55 29.79 14038
55 60 20.77 10.43
60 65 37.04 16.49
65 70 48.14 23040
70 75 39051 20.91
75 80 45.08 25012
80 85 36040 21.42
85 90 19.14 12.00
90 95 19o40 12.54
96 "_ 6.15 4.01
._ 105 6.28 5.54
105 110 4.17 2.79
110 115 23 1053
115 120 8. q 6.12
120 125 202. 1.53
125 130 6.82 4.75
130 135 0 0
135 140 0 0
140 145 0 _
145 150 2.37 Io_
150 155 6097 4.9
155 160 0
160 165 2.33 1.6_
165 170 2.35 101 7
170 175 3022 20_8
175 180 0 0
180 185 2.30 1.64
185 190 3.14 2_33
190 195 0 0
195 200 0 0
200 205 0 0
205 210 0 0
210 215 0 0
215 220 0 0
220 225 0 0
225 230 0 0
230 235 0 0
235 240 3.25 2.41
240 245 0 0
245 250 O 0
250 255 0 0
255 260 _ 0
260 265 d 0
265 2TO 0 0
270 215 0 0
275 280 0 0
280 285 0 0
285 290 0 0
290 295 0 0
295 300 0 0
300 305 2.25 1.60
305 310 0 0
310 315 0 0
315 320 0 0
320 325 0 0
325 330 3.06 2.27
330 335 0 0
335 340 17.02 5.36
340 345 8.54 3.14
345 350 9°84 3.89
350 355 12.13 3.96










= 47.32 GEOGRAPHIC LONGITUDE = 11031
+0.2 0.0 -0.2 -0.4 -0.6 -0.8
-1.0
-I.S
1.23 .45 .16 .06 .02 .01 000 .00
1.85 .T6 .32 .13 006 .02 .01 .00
1043 .54 .21 .08 .03 .01 .01 .DO
3.64 1,35 .52 .21 .09 .04 .02 .00
5.76 1.98 .69 .24 .08 .03 .01 .00
6.10 2.46 1.00 .41 .IT .O7 .03 .00
3.08 1031 .56 .24 .10 .04 02 .00
6.0T 2.77 1.27 .59 .28 013 °06 001
4020 1.88 .86 .41 .20 o10 005 .01
3.65 1.68 .79 .38 .18 .09 .05 .01
7.03 3.48 lo74 -88 .45 .23 .12 .02
5.32 2.75 1.44 .T6 .41 .22 .12 .03
7.82 3.91 2.02 1.08 .58 .32 .18 .04
11.70 6.00 3.15 1.68 .91 .50 .28 .07
11024 6.14 3.40 1.90 1.08 .62 .36 .09
14.12 8000 4.56 2062 1.51 .88 .51 .14
12071 7.60 4.57 2.77 1°69 1.03 .63 019
1.55 4.76 3001 1.90 1.21 077 049 °16
8012 5.2T 3.42 2.23 1.45 .95 .62 .22
2.62 1.71 1.12 .73 .48 .31 .20 .07
3.71 2.49 1.67 1.12 .75 .50 .34 .13
1.86 1024 .83 .56 .37 .25 .17 .06
1.05 .72 .50 .34 .26 .16 .11 .04
4.22 2.91 2.01 1039 .96 .66 .46 o18
1005 .72 .50 .34 .24 .16 .11 .04
3.30 2.30 1o60 1.12 .78 .54 .38 .15
0 0 0 0 0 0 0 O
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
1.20 .85 .60 .43 .31 .22 015 .OT
3.45 2043 1.71 1.20 .85 .60 042 .18
0 0 0 0 0 0 0 0
1.18 .84 060 .42 .30 .21 .15 .07
1.19 o84 o60 .43 .30 .22 o15 .OT
1.77 1o31 .97 .72 .53 .39 ..Z9 .14
0 0 0 0 0 0 0 0
1.16 .83 059 .42 .30 .21 o15 .06
1.72 1.2T .94 .TO .52 .38 .28 013
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 O 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
1.78 1032 .98 .72 .54 .40 .29 014
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 O 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
1.14 081 .58 .41 .29 .21 .15 .06
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
1.68 1.24 .92 068 .50 .37 .28 .13
0 0 0 O 0 0 0 0
1.69 .54 .17 .05 .02 .01 .00 .00
1.L5 o62 .16 .06 °02 .01 000 .00
lo55 .62 .25 .10 .04 002 001 .00
1.32 .45 .16 °06 .02 .01 .00 000
L.19 .45 .17 .OT .03 .01 .00 .00
120098 64.65 36.30 21.17 12.71 7081 4.89 1.62
3.79 4.31 4.77 5.18 5.56 5.90 6.22 6.94
68.13 37.27 21.22 12.39 7.37 4.45 2.73 .86
3.67 4.11 4o49 4.82 5.12 5.40 5.68 6.37
-129-
_[_ HAWAII
GEOGRAPHIC LATITUDE = 20.71 GEOGRAPHIC LONGITUDE = -156.26
ASY.LONG./BETA= *0.6 +0.4 ÷0o2 0.0 -0.2 -0.4 -0.6 -0.8
-1.O -1.5
0 5 8.41 4.77 2.71 1.56 .87 .49 .28 .16 .09 .02
5 lO O 0 0 0 0 0 0 0 0 0
10 15 6.60 3.73 2.17 1.26 .73 .43 .25 .16 .08 .02
15 20 0 0 O 0 0 0 0 0 0 0
20 25 0 0 0 0 0 0 O 0 0 0
25 30 O 0 O 0 0 0 0 0 0 0
30 35 0 0 O 0 0 0 0 0 0 0
35 60 0 0 O 0 0 0 0 O O 0
40 65 0 0 0 0 O O 0 0 O 0
45 50 O 0 0 0 0 0 0 0 0 0
50 55 O 0 O 0 0 0 0 0 O 0
55 60 0 0 O 0 0 O O 0 0 0
60 65 6.14 3.60 1.89 1.05 .58 .32 .18 .I0 .06 .Ol
65 70 0 0 O 0 0 0 0 0 0 0
70 75 0 0 0 0 0 O 0 O O O
75 80 0 0 O 0 O 0 0 0 O 0
80 85 O 0 0 0 0 O 0 0 0 0
85 90 3.77 2.26 1.35 .81 .48 .29 .17 .10 .0_ .02
90 95 0 0 O 0 0 O 0 0 O 0
95 100 0 0 0 0 O 0 0 0 O 0
I00 105 0 O 0 0 0 0 O 0 O 0
I05 II0 0 0 O 0 0 O 0 0 O 0
lid 115 3.82 2.29 1.37 .82 .49 .29 .18 .II .06 .02
115 IZO O 0 O 0 0 0 0 0 0 0
120 125 0 0 O O 0 0 0 0 0 0
125 130 0 O O 0 0 0 O 0 O 0
130 135 0 0 0 O O 0 0 0 0 0
135 140 0 0 O 0 O 0 0 0 0 0
160 145 0 0 O 0 0 0 0 0 0 0
165 150 0 0 0 O 0 0 0 0 0 0
150 155 O O O 0 O 0 0 0 O 0
155 160 0 0 O 0 O 0 0 0 0 0
160 165 0 0 O 0 0 O 0 0 O 0
165 170 0 O 0 O 0 0 0 0 O 0
170 175 19.67 5.96 L.Sl .55 .17 .05 .02 .DO .00 .DO
175 180 16.69 4.87 1.61 .53 o18 .06 °02 .01 .00 .00
180 185 17.60 6.46 2.37 .87 .32 .12 .04 .02 .01 .00
185 190 11.20 4.51 1.81 .73 .29 .12 .05 .02 .01 o00
190 195 42.88 14.33 4.86 1.68 .59 .Zl .08 .03 .01 .00
195 200 22.99 8.77 3.36 1.30 .50 .20 .08 .03 .01 .DO
200 205 64.48 20.82 6.83 2.29 .79 .28 .10 .04 .01 .00
205 210 71.19 26.83 8.16 3.13 1.13 .41 o15 .06 .02 .00
210 215 103.87 38.33 16.36 5.47 2.11 .83 .33 .13 .05 .Ol
215 220 50.59 20.06 8.06 3.26 1.33 .55 .23 .09 .04 .00
220 225 95.17 35.98 14.03 5.64 2.33 .98 .42 .19 .08 .01
225 230 60.78 23.57 9.31 3.75 1.53 .64 .27 .II .05 .01
230 235 63.72 26.19 10.92 4.62 1.98 .86 .38 .17 .08 .01
235 240 69.54 28.58 12.22 5.40 2.46 1.14 .56 .26 .13 .02
240 245 54.20 22.05 9.16 3.86 1.66 .72 .32 .14 .06 .01
245 250 46.23 19.58 8.42 3.67 1.62 .72 .33 .15 .07 .01
250 255 39.21 17.73 8.12 3.76 1.76 .84 .60 .20 .10 .02
255 Z60 31.79 15.17 1.31 3.56 1.75 .87 .44 .22 .11 .02
260 265 41.88 20.80 10.37 5.19 2.60 1.31 .66 .34 .17 .03
265 270 23.8; 12.37 6.46 3.37 1.76 .93 .49 .26 .14 .03
270 275 13.74 6.99 J.S8 1.85 .96 .50 .26 .14 .07 .02
275 280 10.32 5.42 2.85 1.50 .79 .41 .22 .11 .06 .01
280 285 0 0 0 O 0 0 0 0 0 0
285 290 38.42 20.39 10.85 5.79 3.10 1.67 .90 .49 .26 .06
290 295 12.16 6.75 3.76 2.08 1.15 .66 .36 .20 .11 .03
295 300 6.10 3.39 1.88 1.04 °58 .32 .18 .10 .05 .01
300 305 O 0 0 0 0 0 0 0 O 0
305 310 13.92 7.82 4.40 2.47 1.39 .78 .44 .25 .14 .03
310 315 5.66 3.30 1.92 1.12 .65 .38 .22 .13 .07 .02
315 320 3.88 2.20 1.25 .71 .40 .23 .13 .07 .04 .01
320 325 12.72 6.93 3.79 2.08 1.15 .63 .35 .20 .11 .03
325 330 5.60 3.11 1.72 .96 .53 .29 .16 .09 .05 .01
330 335 9.95 5.57 3.12 1.75 .98 .55 .31 .17 .10 .02
335 340 12.45 7.24 4.21 2.45 1.43 .83 .48 .28 .16 .04
340 365 0 0 O 0 0 0 0 O 0 0
365 350 0 0 0 0 O 0 0 0 0 0
350 355 6o16 3.58 2.08 1.21 .71 .61 .24 .16 .08 °02
355 360 3.77 2.26 1.35 .81 .68 .29 .17 .10 .06 .02
FIRST HARMONIC
AMPLITUDE 883.35 351.76 166.35 63.75 29.05 13.80 6.80 3.45 1.79 .37
PHASE 2.00 2.4l 2.87 3.36 3.86 6.35 4.81 5.23 5.61 6.38
(IN HOURS)
SECOND HARMONIC
AMPLITUDE 588.10 215.86 81.28 31.59 12.81 5.50 2.54 1.26 .67 .16
PHASE 1.50 1.76 2.07 2.65 2.90 3.61 3.95 6.68 4.96 5.85
(IN HOURS)
ILLEGAL IlO ON UNIT 50
-130-
HEISS ISLAND, U.S.S.R.
GEOGRAPHIC LAT|TUUt = 80•33 GEOGRAPHIC LONGITUDE = 57.80
ASY.LONG.IBETA= eO*6 ÷0•4 _0•2 0.0 -0.2 -0.4 -0.6 -0•8
0 5 11•04 3.87 I•36 .48 .17 •06 .02 •01
5 I0 1•00 2.12 .64 .20 .06 •02 .01 .00
I0 15 0 0 0 0 0 0 0 0
15 20 15.80 5.67 2.07 .17 .29 •11 •04 o02
20 25 •82 .38 .18 •08 •04 •02 •01 .00
25 30 0 0 0 0 0 0 0 0
30 35 0 0 0 0 0 0 0 0
35 40 •81 •40 •20 .I0 .05 .02 •01 .Ol
40 45 0 0 0 0 0 0 0 0
45 50 0 O 0 0 o 0 0 0
50 55 5.77 3.12 1.69 •91 •49 .21 .15 •08
55 60 3•26 1•60 .79 °39 •19 •09 •05 .02
60 65 5.48 2•33 1.05 .49 .24 •12 •06 .03
65 70 13•74 6.35 2•99 1.43 .70 .34 •17 .09
70 15 24.23 10.03 4.20 1.79 •77 •36 •15 .07
75 80 32.89 11.33 4.05 1.52 •61 .26 .12 .06
80 85 6.73 4.01 2.43 1.50 •93 .59 .3T •24
85 90 7•80 4•59 2.T5 1•67 1.03 •64 .60 .26
90 95 25o10 15.79 10.05 6.47 4.21 2.7T 1.84 1.23
95 I00 JI.55 20•90 14.08 9•63 6.69 4.71 3•36 2.42
lO0 105 19.42 12.18 7.85 5.20 3•54 2•49 1.79 1•33
105 110 6.55 4.29 2.82 1.88 1.26 .85 .58 .40
110 115 7•00 4•05 2.38 1.42 .86 •53 .33 .21
115 120 B•09 4.22 2.23 1.19 .65 .36 .20 .12
120 125 4.31 2.12 1.06 .54 .28 •14 .OB .04
125 130 6.79 2.93 i.27 .55 •24 •ll °05 .02
130 135 9•30 4•25 1•99 .96 .47 .24 .12 •06
135 140 9•11 3•25 1.19 .45 .17 .OT •03 •01
140 145 5•25 2.12 .86 .35 .14 .o6 .02 •01
145 150 5•82 2•14 .78 .29 •II .04 .01 .01
150 155 8 _3 3.55 1•55 .70 •3_ .16 .08 •04
155 160 _.g8 1.81 .55 .17 _o5 .02 •00 •00
160 165 0 0 0 0 0 0 0 0
165 170 •75 •35 .16 .08 •04 .02 .01 .00
170 175 0 0 0 0 0 0 0 0
175 180 0 0 0 0 0 0 0 0
180 185 2.58 1•25 .60 •29 .14 .07 •03 •02
185 190 0 0 0 0 0 0 0 0
190 195 •37 •16 •07 •03 .01 •01 .00 .00
195 200 1.54 •72 .34 •16 .07 .03 .02 .01
200 205 0 0 0 0 0 0 0 0
205 210 .28 .12 .05 •02 .01 •00 .00 •00
210 215 1.24 •56 •25 .1 .05 .02 •01 .00
215 220 .23 .09 •04 •¢ .01 .00 .00 o00
220 225 1.07 °47 .20 • ; .04 .02 .01 •00
225 230 .65 •26 .11 . 4 •02 .01 •00 •00
230 235 .92 .39 .16 .d7 .03 .01 .01 •00
235 240 .81 .33 •14 •06 •02 .01 .00 •00
240 245 2.45 .98 .40 •16 •06 .03 .01 •00
245 250 0 0 0 0 0 0 0 0
250 255 3.94 I•45 .53 •20 .07 •03 •01 •00
255 260 1.06 .39 •14 •05 •02 •01 •00 .00
260 265 3•39 1.12 •37 .12 .04 .01 •00 •00
265 210 4.62 1•40 .42 •13 •04 •01 .00 .00
270 275 0 0 0 0 0 0 0 0
275 280 1•02 .34 .11 .04 .01 .00 .00 •00
280 285 _O1 ._ .OR •02 .O1 .00 .00 •00
285 290 •70 •21 •06 •02 •01 •00 .00 .00
290 295 0 0 0 0 0 0 0 0
295 300 0 0 0 0 0 0 0 0
300 305 0 0 0 0 0 0 0 0
305 310 0 0 0 0 0 0 0 0
310 315 0 0 0 0 0 0 0 0
315 320 0 0 O 0 0 0 0 0
320 325 0 0 0 0 0 0 0 0
325 330 0 0 0 0 0 0 0 0
330 335 0 0 0 0 O 0 0 0
335 340 •57 °30 .16 •08 •04 .02 .01 .01
340 345 1.41 .69 .34 •17 •08 .04 .02 •01
345 350 1.50 .70 •33 •15 .07 •03 .02 •01
350 355 2.80 1.23 .55 •24 .11 •05 •02 .01
355 360 5.87 2.39 .98 .40 .16 .01 •03 •01
FIRST HARMONIC
AMPLIIUOE 208.11 109•23 61•28 36.34 22•55 14.52 9•64 6.58
PHASE 2.07 2.24 2•37 2.46 Z.5_ 2•57 2•61 2.63
|IN HOURS)
SECOND HARMONIC
AMPLITUOE 126•16 74.55 46•00 29•34 19•22 12.88 8.81 6•14






























































































































































GEOGRAPHIC LATITUDE = -34.62 GEOGRAPHIC
ASYoLONG.IBETA= +0.6 +0.4 +0.2 0.0 -0.2
0 5 21.26 7.01 2.34 .80 .28
5 10 12.60 4.86 1.89 .74 .29
10 L5 33.10 11.51 4.10 1.50 .56
15 20 54.66 19.86 7.33 2.74 1.04
20 25 60.58 23.43 9.29 3.77 |.56
25 30 33.82 13.92 5.86 2.52 1.10
30 35 32.83 13.09 5.36 2.25 .96
35 40 44.54 18.68 8.19 3.73 1.75
40 45 54.74 22.85 9.95 4.51 2.11
45 50 37.20 16.40 7.40 3.42 1.62
50 55 56.41 25.36 11.96 5.86 2.96
55 60 54.98 23.90 10.82 5.10 Z.50
bO 65 34.78 17.29 8.75 4.51 2.36
65 70 33.01 17.26 9.14 4.91 2.67
70 75 22.34 11.94 6.43 3.49 1.91
75 80 25.22 14.18 8.02 4.55 2.60
80 85 12.76 7.51 4.64 2.63 1.57
85 90 11.02 6.45 3.79 2.23 1.31
90 95 10.26 6.33 3.91 2.63 1.51
95 100 4.02 2.49 1.55 .96 .60
100 105 9.91 6.20 3.89 2.44 1.53
105 110 2.52 1.56 .97 .60 .37
110 115 6.10 3.90 2.50 1.61 1.04
115 120 8.19 5.20 3.31 2.10 1.34
120 125 8.44 5.45 3.52 2.27 1.47
125 130 11.54 7.59 4.99 3.29 2.17
130 135 7.78 5.20 3._8 2.33 1.56
135 140 5.93 4.04 2.75 1.87 1.28
140 145 6.03 4.11 2.80 1.91 1.30
145 150 4.09 2.86 2.00 1.40 .98
150 155 0 0 0 0 0
155 160 2.01 1.39 .95 .66 .45
160 165 .45 .34 .25 .18 .14
165 170 4.07 2.84 1.99 1.39 .98
170 175 2.08 1.48 1.05 .75 .53
175 180 2.05 1.46 1.04 .74 .53
180 185 0 0 O 0 0
185 190 0 0 0 0 0
190 195 0 0 0 0 0
L95 200 2.01 1.43 1.02 .72 .51
200 205 0 0 0 0 0
205 210 2.01 1.43 1.02 .72 .51
210 215 2.00 1.42 1.01 .72 .51
215 220 0 0 0 0 0
220 225 0 0 0 0 0
225 230 0 0 0 0 0
230 235 0 0 0 0 0
235 240 0 0 0 0 0
240 245 0 0 0 0 0
245 250 .45 .34 .25 .18 .14
290 255 0 0 0 0 0
255 260 O 0 0 0 0
2kO 265 2.08 1.48 1.05 .75 .53
265 270 0 0 0 0 0
2TO 275 0 0 0 0 0
275 280 0 0 0 0 0
280 285 0 0 0 0 0
285 290 0 0 0 0 0
290 295 0 0 0 0 0
295 300 0 0 0 0 O
300 305 .45 .34 .25 o18 .14
305 310 0 0 0 0 0
310 315 0 0 0 0 0
315 320 0 0 0 0 0
320 325 0 0 0 0 0
325 330 0 O 0 0 0
330 335 0 0 0 0 0
335 340 0 0 0 O 0
340 345 10.66 3.23 °98 .30 .09
345 350 17.32 6.08 2.14 .75 .27
350 355 5.90 2.37 .95 .38 .15
355 360 4.19 1.75 .73 .30 .13
FIRST HARMONIC
AMPLITUDE 620.?5 271.48 126.93 63.45 33.73
PHASE 1.88 2.38 2.95 3.55 4.15
(IN HOURS)
SECOND HARMONIC
AMPLITUDE 398.90 158.75 66.14 29.07 13.61
PHASE 1.63 1.78 2.19 2.68 3.24
(IN HOURS)
LONGITUDE = 19.22
-0.4 -0.6 -0.8 -1.0 -1.5
.10 .04 .01 .01 .00
.12 .05 .02 .01 .00
• 22 .09 .04 .01 .00
.40 .16 .06 .02 .00
.66 .28 .12 .05 .01
.49 .22 .I0 .05 .Ol
.42 .19 .08 .04 .01
.84 .41 .20 .10 .02
1.02 .51 .25 .13 .03
.78 .39 .19 .10 .02
1.53 .80 .43 .23 .05
1.27 .66 .35 .19 .04
1.26 .68 .37 .20 .35
1.47 .82 .46 .26 .07
1.06 °59 .33 .19 .05
1.49 .86 .50 .29 .08
.q4 .56 .34 .20 .06
.77 .46 .27 .16 .04
.94 .58 .37 .23 .07
.37 .23 .15 .09 .03
.97 .61 .38 .24 .08
.23 .14 .09 .05 .02
.67 .43 .28 .18 .Oh
.85 .54 .34 .22 .07
.95 .62 .4C .26 .09
1.43 .94 .62 .41 .1
1.05 .TO .47 .32 .12
.87 .59 .40 .28 .11
.89 .60 .41 .28 .11
.69 .48 .34 .24 .10
0 0 0 0 0
.31 .21 .15 .10 .04
.10 .07 .06 .04 .02
• 68 .48 .34 .23 .10
.38 .27 .19 .14 .06
.37 .27 .19 .13 .06
0 0 0 0 0
0 0 0 0 0
0 0 0 0 J
.37 .26 .19 .13 .06
0 0 0 0 0
.37 .26 .18 .13 .06
.36 .26 .18 .13 .06
0 0 0 0 0
0 0 0 C 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
.10 .07 .06 .04 .02
0 0 0 0 0
0 0 0 0 0
.38 .27 .19 .14 .06
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
.10 .07 .06 .04 .02
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
.03 .01 .00 .00 .00
.09 .03 .01 .00 .00
.06 .02 o01 .00 .00
.05 .02 .01 .00 .00
18.89 11.04 6.66 4.13 1.35
4.71 5.23 5.70 6.12 7.00
6.88 3.77 2.24 1.41 .51





















































































LATITUDE = -12.03 GEOGRAPHIC LONGITUDE = --76.88
+0.4 +C.? 0.0 -0.2 -0.4 -0.6 -0.8
-1.0 -t.5
5.47 2.87 1.51 .79 .42 .22 .IL .06 .01
5.26 2.76 1.45 .76 .40 .21 .11 .06 .CI
10.44 5.60 3.02 1.64 .90 .49 .27 .15 .O4
5.51 2.90 1.52 .80 .42 .22 .12 .06 -01
7.53 4.18 2.32 1.29 .71 .40 .22 .12 .03
3.76 2.09 1.16 .64 .36 .20 .11 .06 .01
6.91 3.92 2.22 1.26 .72 .41 .23 .13 .03
3°76 2.09 1.16 .64 .36 .20 .11 .06 .01
7.99 4.64 2.69 1.56 o91 .53 .31 .18 .05
7.86 4.23 2.28 1.23 .66 .36 .19 .11 .02
2.30 1.30 .74 .42 .24 .14 .08 .04 .01
3.71 2.C6 1.14 .63 .35 .20 .11 .06 o01
0 o 0 O 0 0 C 0 0
2.40 1.36 .77 .44 .25 .14 .08 .05 .el
0 o O 0 0 0 C 0 0
6.05 3.52 2.05 1.19 .69 .40 .23 .14 .04
3.14 1.88 1.12 .67 .40 .24 .14 .09 .02
0 0 O 0 0 0 0 0 0
5.45 3.13 1.81 1.04 .60 .34 .20 .11 .03
0 C 0 0 0 0 C 0 C
2.89 1.68 .98 .57 .33 .19 .11 .07 .02
0 c C 0 0 0 C 0 0
0 0 0 0 0 0 C 0 O
0 G 0 0 0 0 C 0 0
0 0 0 0 0 0 0 0 0
0 o 0 0 0 0 O 0 0
0 _ 0 0 0 0 C 0 0
0 O 0 0 0 0 C 0 O
0 0 0 0 0 0 0 0 O
0 0 0 0 0 0 C 0 0
0 0 0 0 0 0 0 0 C
0 o 0 0 0 0 C 0 0
3.12 1.81 1.06 .61 .36 .21 .12 .07 .02
o o O 0 0 0 0 0 0
0 0 0 0 0 0 O O O
3.76 2.09 1.16 .64 .36 o20 .11 .06 o01
0 0 0 0 0 0 C 0 0
0 o 0 0 0 0 C 0 0
0 0 O 0 0 0 C 0 0
O o 0 0 0 0 C 0 0
0 o 0 0 0 0 0 0 0
0 0 O 0 0 0 C 0 0
0 0 C 0 0 0 C O O
0 G 0 0 0 0 C O O
0 O 0 0 0 0 0 0 O
0 0 0 0 0 0 C 0 O
0 0 0 0 0 O C 0 0
C 0 0 0 0 0 0 O O
0 0 C 0 0 0 C 0 0
0 0 C 0 0 0 C 0 O
2.77 .82 .24 .07 .02 .01 .00 .00 .G0
8.88 2.87 .93 .30 .10 .03 .01 .CO .CO
7.15 2.62 .96 .35 .13 .05 .02 .01 .00
4.98 _.CO .81 .32 .13 .05 .02 .01 .OC
15.31 5.21 1.81 .64 .23 .08 .03 .01 .00
9.47 3.63 1.40 .54 .21 .08 .03 .01 .00
7.81 3.27 1.38 .58 .25 .!0 °04 .02 .00
46.43 15.35 5.19 1.80 .65 .24 .09 .04 .CO
37.38 13.37 4.81 1.74 .63 .23 .09 .03 .GO
19.69 8.05 3.35 1.42 o61 .27 .12 .05 .O1
36.26 14.26 5.69 2.29 .93 .38 .16 .07 .01
22.45 8.95 3.60 1.46 .60 .25 .lC .04 .00
23.62 10.11 4.38 1.91 .85 .38 .17 .08 .CI
22.09 9.57 4.25 1.93 .89 .42 .20 .10 .02
23.43 9.53 3.98 1.70 .74 .33 .15 .07 .01
13.C0 5.27 2.17 .90 .38 .16 .07 .03 .CO
25.86 12.25 5.85 2.8b 1.36 .66 .32 .16 .03
16.57 1.77 3.66 1.73 .82 .39 .19 .09 .01
10.26 5.14 2.60 1.32 .68 .35 .18 .10 .02
2.9C 1.3C .58 .26 .12 .05 .02 .01 .00
12.71 6.61 3.45 1.80 .95 .50 .26 .14 .03
18.16 9.44 4.93 2.58 1.35 .71 .37 .20 .04
351.82 145.94 63.56 29.06 13.89 6.89 3.53 1.85 .39
2.51 3.02 3.56 4.11 4.64 5.13 5.58 5.97 6.74
203.50 74.12 27.82 10.97 4.69 2.21 1.14 .62 .15





LATITUDE = 68.35 GEOGRAPHIC LONGITUDE = -133.73









































































0 O 0 0 0 O O
0 0 0 0 0 0 0
0 O 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 O 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 O
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 O
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
3.71 1.38 .52 .20 .07 .03 .01
1.60 .51 .16 .05 .02 .01 .00
0 0 0 0 0 0 O
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
1.05 .32 .I0 .03 .01 .00 .00
.83 .27 .09 .03 .OI .00 .00
L.02 .38 .14 .05 .02 .OI .00
4.26 2.01 .95 .45 .21 .10 .05
15.22 5.85 2.32 .95 .40 .17 .08
.22 .09 .04 .02 .01 .00 .00
11.19 4.31 1.72 .71 .30 .14 .06
4.52 2.19 1.07 .52 .26 .13 .06
8.81 5.17 3.06 1.83 1.10 .67 .41
20.38 12.36 7.74 4.97 3.25 2.16 1.45
59.08 38.43 25.61 17.42 12.06 8.48 6.06
23.51 14.08 8.67 5.47 3.53 2.32 1.55
15.81 8.38 4.51 2.46 1.37 .77 .44
L4.84 7.01 3.40 1.69 .86 .45 .23
10.23 4.02 1.63 .68 .29 .13 .06
5.96 2.65 1.23 .59 .29 .15 .08
9.99 4.18 1.86 .87 .42 .21 .11
l.Ol .47 .22 .10 .05 .02 .Ol
3.46 1.61 .75 .36 .17 .08 .04
5.68 2.26 .93 .39 .17 .08 .03
0 0 0 0 0 0 0
1.23 .57 .27 .12 .06 .03 .01
.91 .41 .18 .08 .04 .02 .01
.72 .31 .13 .06 .03 .01 .00
.57 .24 .10 .04 .02 .01 .00
1.77 .72 .29 .12 .05 .02 .01
0 0 0 0 0 0 0
1.63 .60 .22 .08 .03 .Ol .00
1.09 .36 .12 .04 .01 .00 .00
1.24 .38 .11 .03 .01 .00 .DO
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 O 0 0 0 0 0
0 0 0 0 0 0 0





413.38 208.24 112.43 64.46 38.87 24.43 15.89 10.65


















































































165.58 95.08 57.13 35.64 22.95 15.19 10.30 7.14 3.12




ASY.LONG./BETA- +0.6 ÷0.4 +0.2 0.0 -0.2 -0°4 -0.6 -0.8
-l°O -1.5
0 5 0 0 O 0 0 0 0 0 0 0
S 10 0 0 O 0 0 O 0 O 0 0
10 15 0 0 O 0 0 0 0 0 0 O
15 20 0 0 O 0 0 O 0 0 0 0
20 25 0 0 0 0 0 0 0 0 0 0
25 30 0 0 0 0 0 0 0 0 0 O
30 35 0 0 0 0 0 0 0 0 0 0
35 40 0 0 0 0 0 0 0 0 0 C
• 0 45 O 0 0 0 0 0 0 0 0 0
45 50 0 0 0 0 0 0 0 0 0 0
50 55 0 0 0 0 0 0 0 0 0 0
55 60 0 0 0 0 0 0 0 0 0 0
60 65 0 0 0 0 0 0 0 0 0 O
6S 70 0 0 O 0 0 0 0 0 0 0
70 75 0 0 O 0 0 0 0 0 0 O
75 80 O 0 O 0 0 0 0 0 0 0
80 85 0 0 0 0 0 0 0 O 0 0
85 90 0 0 0 0 0 O 0 0 0 O
90 95 O 0 O 0 0 O 0 O O 0
95 100 0 0 O 0 0 O 0 O 0 0
100 105 0 0 O 0 0 O 0 O 0 O
105 110 0 0 O 0 0 0 0 0 0 O
110 115 0 0 0 0 0 0 0 0 0 O
115 120 0 0 O 0 0 0 0 0 0 0
120 125 O 0 0 0 0 0 0 0 0 0
125 130 0 0 O 0 0 O 0 0 0 O
130 135 17.00 5o36 1.69 .54 017 o05 .02 001 000 .DO
135 140 14.52 5.57 2.14 .82 .32 .12 .05 .02 °01 .OO
140 145 1.70 .72 .30 .13 .05 .02 .Ol .OO .DO .OO
145 150 2.99 1.14 .45 .18 .07 .03 .01 .01 .DO °OO
150 155 _8._o 6.11 2.05 .70 .25 °09 .03 .Ol .OO .00
155 160 9.69 3.78 1.49 059 .24 .10 004 002 .01 .DO
160 165 7067 2.98 1.17 .46 .18 007 .03 .01 .00 .00
165 170 8.99 3.17 1.15 °43 .IT .07 .03 .01 .00 .00
170 175 24.89 6o10 2.68 .90 .31 .11 o04 .02 .01 .DO
175 180 76.40 27.06 9.72 3.54 1.31 .49 .19 .07 .03 .00
180 185 32.27 13.83 5.95 2.57 1.11 .48 °21 .09 .04 .01
185 190 _4.66 6.74 3.11 1._ .67 .31 .15 .07 .03 .00
190 195 22.91 10.68 5.04 2.40 1.16 °56 .28 .14 .07 °01
195 200 23.08 8.80 3.55 1.52 .69 .32 .16 .08 .04 o01
200 205 19.89 9.18 4.37 2.13 l.Ob .54 .28 .15 .08 °02
205 210 27.21 13.22 6.54 3.29 1.68 .87 .46 .24 .13 .03
210 215 27.13 14.90 8.32 4.72 2.71 1°58 °93 .55 .33 °09
215 220 122.41 67.08 37.98 21.96 12.88 7.63 4.55 2.73 1.64 °47
220 225 66.88 33.59 17.48 9.41 5.22 2.97 1.73 1.03 .62 .19
225 230 29.92 18.42 11.48 7.24 4.61 2.96 1.91 1.25 .82 .29
230 235 8.39 5.37 3.49 2.30 1.53 1.02 .69 .46 °31 .12
235 240 29.98 18.28 11.47 7.38 4.85 3.24 2.20 1.50 1°04 .42
240 245 11.46 8.11 5.74 4.06 2.88 2.04 1.45 1.03 °73 .31
245 250 5.38 3.98 2.95 2.18 1.61 1.20 .88 .65 .48 .23
250 255 2.70 2.00 1.48 1.10 .81 .60 .44 .33 .24 °11
255 260 1.35 1.00 .74 .55 .40 °30 .22 .16 °12 .06
260 265 .87 .68 .53 .41 .32 .25 .19 .15 .12 .06
265 270 3.52 2°74 2.13 1.66 1.29 1°00 .78 °61 .47 .25
270 275 1o75 1.36 1006 .83 .64 .50 .39 .30 .24 o13
275 280 1.76 1.37 1.07 .83 .65 .50 .39 .31 .24 .13
280 285 0 0 0 0 0 0 O 0 0 0
28S 290 0 O O 0 0 0 0 0 0 0
290 295 O 0 0 0 0 0 0 0 0 0
295 300 O O 0 0 O 0 O 0 0 O
300 305 0 0 0 0 0 0 0 0 0 0
305 310 1.20 1.00 .84 .70 .58 °48 °40 .33 .28 .18
310 315 .80 .67 °55 .46 .38 .32 .27 .22 .18 .12
315 320 .40 .33 .28 .23 .19 °16 .13 .11 .09 .Oh
320 325 .40 °33 .27 .23 .19 .16 .13 .11 .09 .06
325 330 °39 °32 .27 .22 .19 .16 .13 .11 .09 .Oh
330 335 .38 .32 °27 .22 .18 .15 .13 .11 °09 .06
335 340 O O 0 0 0 0 0 0 0 0
340 345 O O 0 0 O 0 0 O 0 O
345 350 O O 0 0 0 0 0 0 0 0
350 355 O O 0 0 O 0 O 0 0 O
355 360 O 0 0 0 0 0 0 0 0 0
FIRST HARMONIC
AMPLITUDE 557.43 269.70 140.63 78.16 45.73 27.87 17.55 11o36 7.52 2.92
PHASE 2.22 2.64 3.04 3.40 3.72 4.01 4.27 4°52 4.77 5.37
I|N HOURS)
SECOND HARMONIC
AMPLITUDE 375.57 189.00 102.79 58.95 35.04 21.35 13.27 8.37 5.36 1.85




GEOGRAPHIC LATITUDE " 52.27 GEOGRAPHIC LONGITUDE " 106.30
ASY.LUNG./BETA" +0.6 ÷0.6 _0.2 0.0 -0.2 -0e6 -0.6 -0.8 -1.0 -1.5
O 5 0 0 0 0 O 0 O 0 O O
5 10 O O O 0 O 0 O 0 0 0
10 15 O O O 0 0 0 0 0 O O
15 20 0 0 0 0 0 O O 0 O 0
20 25 O 0 O 0 O O O 0 O 0
25 30 O 0 0 O 0 0 O 0 O 0
30 35 0 O 0 0 O O 0 0 0 0
35 40 0 O 0 0 O 0 0 0 O O
60 45 O O 0 0 O O O 0 O O
45 50 0 0 0 0 O 0 O 0 O O
50 55 .73 .57 .66 °35 .27 021 .16 .13 .10 .05
55 60 O 0 O 0 0 O O O 0 0
60 65 15.34 6.83 1.53 .68 .15 .05 .02 .00 .00 .DO
65 TO 7.26 2.67 .98 .36 .13 .05 .02 .01 .00 .OO
TO 75 5.55 2.26 .91 .37 .15 .06 .02 .01 .DO .OO
75 80 1.68 .63 .26 .11 .05 .02 .01 .00 .00 .00
80 85 9.55 3.11 1.06 .35 013 .05 .02 .01 .00 .00
85 90 6.54 2.69 1.08 .55 .33 .23 .17 .13 .10 .05
90 95 8.57 3.29 1.27 .50 .20 .08 .03 .01 .01 .00
95 100 6,19 1.69 .68 .27 .11 .06 .02 .01 .00 .DO
100 105 5.04 2.20 .97 .63 .19 .08 .06 .02 .01 .00
105 110 58.60 19.15 6.31 2o10 .71 .26 .08 .03 .01 .00
110 115 35.12 13.69 5.25 2.06 .82 .33 .13 .05 .02 .00
115 120 32.31 12.76 5.11 2.07 .85 °35 .15 .06 .03 .00
120 125 18.32 8.39 3.86 1.79 .83 .39 .18 .09 .06 .01
125 130 17060 7.92 3.63 1.70 .81 .39 .19 .09 .05 .01
130 135 22.60 9.38 6.18 1.98 1.01 .55 .32 .20 .13 .06
135 140 33.61 16.55 6056 3.08 1.69 .76 °38 .20 o10 .02
140 165 25.60 12.29 6.01 2.99 1.51 .78 .61 .21 .11 .02
145 150 29.20 [6°64 7025 3.70 1.91 1.00 .53 .28 .15 .03
150 155 60.54 27.18 12.91 6.43 3.31 1.75 .96 .51 .28 .07
155 160 76.72 39.68 20.97 11o30 6.19 3,45 1.96 1.11 .64 .17
160 165 56.35 31o98 18.88 11.18 6.66 3.96 2.36 lo42 .85 °26
165 170 35.06 20063 12012 7029 6.63 2071 1.67 1.04 .65 .20
170 175 23.58 13.69 8.17 6.99 3.09 1.95 1.23 o79 .51 .17
175 180 11.89 6.15 3.30 1.85 1.08 .65 .60 .26 .17 .06
180 185 12.92 8.66 5.78 3.87 2.59 1.73 1.16 .78 .52 .19
185 190 1.85 1.23 .83 .55 .37 .25 .16 .11 °07 .03
190 195 3.62 2.69 1.71 1.18 .81 .56 .38 .26 .18 .07
195 200 5.42 3.70 2.52 1.72 1.17 .80 .56 .37 °25 .10
20d 205 1.63 1.16 .83 .59 .62 o30 .21 .15 .11 .05
205 210 3.55 2.66 1.68 1.16 .79 .55 .38 .26 o18 .07
210 215 3.33 2.37 1.69 1.20 .85 .61 .63 .31 .22 .09
215 220 1.68 1.19 °85 .60 .63 .31 .22 .15 .11 .05
220 225 1.67 1.19 .85 .60 .63 .30 .22 .15 oll .05
225 230 1.81 1.25 .86 .59 .61 .28 .19 .13 .09 .06
230 235 1.69 1.20 .85 .61 .63 .31 .22 .16 .11 .05
235 260 1.72 1°22 .87 .62 .64 .31 .22 .16 .11 .05
260 265 1.T2 1.22 .87 .62 .66 .31 .22 .16 .11 .05
245 250 O O O O 0 O O O 0 0
250 255 1.43 1.06 .78 .58 .63 .32 .26 .17 .13 .06
255 260 3.17 2.29 1.66 1.21 .87 .63 .64_ .33 .26 .11
260 265 0 0 O 0 0 O 0 0 0 O
265 270 2.86 2.12 1.57 1.16 .86 .65 .47 .35 .26 .12
270 275 O O 0 O O O O 0 0 O
275 280 2.85 2.11 1°56 1.16 .86 .63 °67 .35 .26 .12
280 285 O 0 O O O O 0 O 0 O
285 290 1.62 1.05 078 .58 .43 .32 .23 .17 .13 .06
290 295 O 0 O 0 O O O O O 0
295 300 0 0 O 0 O 0 O 0 0 O
300 305 0 0 O 0 0 0 0 0 O O
305 310 0 O 0 O 0 O O O O O
310 315 1.43 1.06 .78 .58 .63 .32 .26 .17 .13 .06
315 320 O 0 O O 0 0 O 0 O 0
320 325 0 0 0 0 0 0 0 0 O 0
325 330 O 0 O 0 0 0 0 0 0 0
330 335 0 0 0 O 0 O 0 0 0 0
335 360 O 0 O 0 0 O O 0 O O
340 345 1.62 1.05 °78 .57 .43 .31 .23 o17 .13 .06
365 350 O O O O O 0 O 0 O O
350 355 O 0 0 0 O O O 0 O O
355 360 O 0 O O 0 O O 0 0 O
FIRST HARMONIC
AMPLIIUOE 5]7.53 256.00 128.20 68.66 38.28 22.20 13.25 8.09 5.04 1.65
PHASE 2.69 2.94 3.38 3.80 4.18 4.53 4.86 5.16 5.65 6.12
(IN HOURS)
SECOND HARMONIC
AMPLITUOE 367.60 168.67 87.18 67.08 26.17 16.83 8.50 6.91 2.85 .73




GEOGRAPHIC LATITUDE = 0.33 GEOGRAPHIC LONGITUOE = 32.56
ASY.LONG./BETA= _O.b _0.6 +0.2 0.0 -O.2 -O.6 -0.6 -0.8
-1.0 -1.5
0 5 10.45 3.08 .91 .27 .08 .02 .01 °00 .00 .00
5 10 30.16 9.72 3.14 1.01 .33 .11 .03 .Ol .00 .DO
10 15 20.94 7.69 2.82 1.04 .38 .14 .05 .02 .01 .00
15 20 13.36 5.37 2.16 .87 .35 .14 .06 .02 .01 .00
20 25 50.28 16.82 5.71 1.98 .70 .25 .09 .03 .01 .00
25 30 35.78 12.88 4.71 1.75 .66 .25 .lO .04 .O| .00
30 35 68.12 23.45 8.24 2.96 1.09 .41 .16 .06 .02 .00
35 40 103.01 35.65 12.59 4.54 1.68 .64 .25 .10 .04 .00
40 45 85.44 29.¥9 10.49 3.73 1.34 .49 .18 .07 .03 .00
45 50 109o20 42.39 16.72 6.71 2.73 1.13 .47 .20 .09 .01
50 55 99.11 36.51 13.72 5.25 2.05 .81 .33 .13 .06 .01
55 60 46.78 18.74 ?.55 3.06 1.25 .51 .21 .09 .04 .DO
60 65 50°91 22.47 9.9? 4.44 1.99 .90 .41 .18 .08 .01
65 70 71o21 28.67 11.99 5.19 2.31 1.06 .49 .23 .11 .02
70 75 42.77 17.21 ?.09 2.98 1.27 .55 .24 .11 .05 .01
75 80 41.01 16.76 6.93 2.90 1.22 .52 .22 .10 .04 .01
80 85 56.29 26.00 12.08 5.65 2.65 1.25 .59 °28 .13 °02
85 90 33.72 16.40 8°02 3.94 1.95 .97 .48 °24 .|2 .02
90 95 18.92 9.13 4.48 2.24 1°13 .58 .30 .16 .09 °02
95 100 10.03 4.93 2.42 1.19 .58 .29 °14 .07 .03 .0l
100 105 16.57 7°86 3.73 1.78 .85 .40 .19 .09 .04 .01
105 110 27.29 14.56 7.77 4°16 2.22 1.19 °64 .34 .18 .04
110 115 37.77 19.62 10.23 5.34 2.80 1.47 .78 °41 .22 .04
115 120 0 O 0 0 0 0 0 O 0 O
120 125 11o24 5.91 3.10 1.63 .86 .45 .24 .12 .07 .01
125 130 9.93 4.88 2°40 1.18 .58 .28 .14 .07 .03 °01
130 135 9.39 5.39 3.09 1.77 1.02 .58 .34 .Lq .11 .03
135 140 11.10 5.83 3.06 1.61 .85 .44 .23 .12 .06 .01
140 145 8.09 4.49 2.49 1.38 .77 .43 .24 .13 .07 .02
145 150 16.21 8.99 4.99 2.77 1.54 .85 .47 .26 .15 °03
150 155 0 O O 0 0 0 O O O 0
155 160 7.98 4.43 2.46 1.36 .76 .42 .23 .13 .07 °02
160 165 0 0 0 0 0 0 0 0 0 0
165 170 9.54 5.47 3.14 1.80 1.03 .59 .34 .20 .11 .03
170 175 10.69 6.07 3.44 1.95 1.11 .63 .36 .20 .11 .03
175 180 7°86 4.36 2.42 1.34 .75 .41 .23 .13 .07 .02
180 185 11.30 5.93 3.12 |.64 .86 .45 .24 .12 .07 °01
185 190 0 0 0 0 0 0 0 0 0 0
190 195 5.33 3.02 1.72 .97 .55 .31 .18 .10 .06 .01
195 200 0 0 O 0 0 0 0 0 0 0
200 205 0 0 O 0 0 0 0 0 0 0
205 210 8.19 4.54 2.52 1.40 .78 °43 .24 .13 .07 .02
210 215 0 0 O 0 0 0 O O 0 O
215 220 0 0 0 0 0 0 0 0 0 0
220 225 0 0 O 0 0 0 0 O 0 0
225 230 0 0 0 0 0 0 0 O 0 O
230 235 0 0 0 0 O 0 0 O 0 O
235 240 0 0 0 0 O 0 0 0 0 0
240 245 0 0 0 0 0 0 O 0 0 0
245 250 0 0 O 0 0 0 0 O 0 O
250 255 0 O 0 0 0 O 0 O 0 0
255 260 0 0 0 0 0 0 O 0 0 0
260 265 4.19 2.44 1°42 .83 .48 .28 .16 .09 .06 _.Ol
265 270 0 0 O 0 O 0 0 0 0 0
270 275 5.07 2.88 1.63 .93 .53 .30 °17 .10 .05 .01
275 280 0 0 O 0 0 0 0 0 0 O
280 285 O G G 0 0 0 0 0 0 0
285 290 O 0 O 0 0 0 0 O 0 O
290 295 0 O O 0 0 0 0 0 O 0
295 300 O 0 0 0 0 0 0 O 0 0
300 305 0 0 O 0 O O 0 O O 0
305 310 O 0 O 0 O 0 0 O O O
310 315 0 0 0 0 O 0 0 O 0 O
315 320 0 0 O 0 0 0 0 O 0 0
320 325 4.21 2.45 1.42 .83 .48 .28 °16 .09 .06 .01
325 330 O 0 0 0 0 0 0 0 0 O
330 335 O 0 0 0 0 0 O 0 0 O
335 340 0 0 0 0 0 0 0 O 0 O
340 345 0 0 0 0 0 O 0 0 0 O
345 350 0 0 O 0 0 0 0 0 0 O
350 355 0 0 O 0 0 0 0 0 O O
355 360 4.20 2.44 1°42 .83 .48 .28 .16 .09 .06 .01
FIRST HARMONIC
AMPLITUDE 948.6? 371.62 151.69 64.67 28.78 13.33 6.40 3.16 1.59 .31
PHASE 1.87 2.26 Z.?O 3. I8 3.66 4.13 4°58 4.98 5.34 6.07
(IN HOURS)
SECUND HARMONIC
AMPLITUDE 627.96 223.42 80.61 29.59 11.16 4.44 1.94 .95 .51 .13





















































































KERGUELEN ISLANDS. INDIAN OCEAN
LATITUDE = -49.35 GEOGRAPHIC LONGITUDE = T0.22
+0.4 +0.2 O.O -0.2 -0.4 -0.6 -0.8 -1.0 -1.5
O O O O O O 0 O O
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
2.40 .73 .22 .07 .02 .01 .DO .DO .DO
4.42 1.55 .55 .19 .OT .02 .01 .00 .00
1.67 .67 .2T .11 .04 .02 .01 .DO .00
1.21 .50 .21 .09 .04 .02 .01 .00 .0(
.76 .33 .14 .06 .03 .01 .01 .00 .OC
3.18 1.09 .39 .14 .06 .02 .01 .00 .OO
5.48 2.06 .78 .31 .12 .05 .02 .01 .DO
1.77 .7| .29 .12 .05 .02 .01 .OO .00
27.68 11046 4.88 2.14 .96 .44 .20 o10 .02
15.36 6.40 2.83 1.33 .66 .34 .18 .10 .02
18.21 T.79 3.45 1.58 .75 .36 .18 .09 .02
22.71 11.91 6.40 3.51 1.95 1.10 .63 .36 .09
51.40 30.85 18.77 11.53 7.14 4.44 2.78 1.74 .55
40.99 23.55 13.84 8.28 5.03 3.09 1.92 1.20 .39
33.19 17.42 9.81 5.83 3.61 2.30 1.50 .99 .37
40.91 24.14 14.95 9.64 6.42 4.38 3.04 2.14 .92
10.84 5.45 2.8t 1.49 .83 .48 .29 .19 .07
20.58 9.04 4.60 2.39 1.45 .96 .67 .49 .24
1.65 1.08 .78 .59 .46 .35 .27 .21 .11
5.98 2.92 1.56 .90 .57 .39 .28 .21 .11
6.09 2.61 1.18 .57 .31 .19 .13 .09 .05
1.16 .q7 .80 .67 .56 .46 .39 .32 .20
.29 .24 .20 .17 .14 .12 .10 .08 .05
.28 .23 .19 .16 .13 .11 .09 .08 .05
.28 .24 .20 .16 .14 .11 .09 .08 .05
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 O
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 O
0 0 O 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 O 0 O 0 0 0 0 0
0 O 0 0 0 0 0 0 0
.05 .04 .04 .04 .03 .03 .03 .03 .02
.05 .04 .04 .04 .03 .03 .03 .03 .02
.05 .04 .04 .04 .03 .03 .03 .03 .02
.09 .09 .08 .07 .07 .06 .06 .05 .04
.09 .09 .08 .07 .07 .06 .06 .05 .04
O O O O 0 0 O 0 O
0 0 0 0 0 0 0 0 0
.09 .08 .08 .07 .06 .06 .06 .05 .04
O O O 0 0 O O 0 O
0 O 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
302.06 156.68 86.39 50.16 30.39 19.06 12.31 8.14 3.16
• 95 1.06 1.16 1.26 1.36 1.47 1o59 1.71 2.08
260.12 138.22 77.55 45.50 27.69 17.35 11.15 7.31 2.73
.98 1.07 1.15 1.23 1.31 1.38 1.46 1.54 1.75
-138-
KIELtGERPJkNY
GEOGRAPHIC LATITUDE = .r_,.33 GEOGRAPHIC LONGITUDE
ASV.LONG.IBETA_ ÷0.6 "_O.k _0.2 0.0 -0.2 -0._
= 10.13
-0.6 -0.8
0 5 7.40 2.79 1.07 .41 .16 .06 .03 .01
5 10 5.56 2.12 °82 .33 .13 .05 .02 .01
LO 15 IL.L6 4.41 1.88 .87 .45 .26 .IT .12
15 20 18._0 5.75 1.80 .56 .18 .06 .02 .01
20 25 57.35 20.04 7.07 2.52 .91 .33 .12 .05
25 30 33.04 13.73 5.72 2.38 .99 .42 .17 o07
30 35 22.34 10._7 _.97 2.40 1.[9 .62 °34 .20
35 40 20.79 10.01 _.87 2.39 1.18 .59 .29 .15
40 45 26.96 11.52 5.23 2.50 1.24 .64 .33 .18
49 50 21.79 10.37 5.07 2.54 1.30 .68 .36 .19
SO 55 22._1 11.28 5.82 3.07 1.65 .90 .50 .28
55 bO 59.84 34.18 |9°77 11.55 6.81 4.05 2.43 1.46
60 65 77.94 46.45 27.89 16.86 10.26 6.28 3.86 2.39
65 70 59.27 29.23 15._ 8.59 4.97 2.96 1.79 1.10
70 75 36.72 18.72 9.91 5.46 3.12 1.84 1.12 .70
75 80 17.09 10.55 6.69 4.33 2.85 1.90 1.28 .87
80 85 10.20 5.99 3.65 2.30 1.48 .98 .65 .44
85 90 8.31 5.06 3.21 2.11 1°41 .97 .67 .47
90 95 707_ 5054 3.97 2.85 200_ 1.47 1.05 .76
95 100 4.35 3.25 2._3 1.82 1.36 1.02 .77 °58
100 105 4.62 3._0 2.51 1.85 1.37 1.02 .76 .56
105 1|0 3.59 2.69 2.02 h52 1.1_ °85 .64 .48
110 115 0 0 0 0 0 0 0 0
115 120 .89 .69 .54 .42 .33 .25 .20 .15
120 125 1.78 1.39 l.OO .84 .65 .51 .40 .31
125 130 .89 .70 .54 .42 .33 .26 °20 .15
130 135 2.11 1.66 1.30 1.03 .81 .64 .50 .40
135 140 .89 .70 .54 .42 .33 .26 .20 .15
1_0 1_5 0 0 0 0 0 0 0 0
145 150 0 0 0 0 0 0 0 0
150 155 0 0 0 0 0 0 0 0
155 160 .90 .70 .54 .42 .33 .26 .20 .16
160 165 0 0 0 0 0 0 0 0
165 170 0 0 0 0 0 0 0 0
170 L75 0 0 0 0 0 0 0 0
I75 180 0 0 0 0 0 0 0 0
180 185 0 0 0 0 0 0 0 0
185 190 .31 .26 .22 .18 .15 .12 .10 .09
190 195 0 0 0 0 0 0 0 0
195 200 0 0 0 0 0 0 0 0
200 205 0 0 0 O 0 0 0 0
205 210 0 0 0 O 0 0 0 0
210 215 0 0 0 0 0 0 0 0
215 220 0 0 0 0 0 0 0 0
220 225 0 0 0 0 0 0 0 0
225 230 .32 .27 °22 .18 .IS .13 .11 .09
230 235 0 0 0 0 0 0 0 0
235 240 0 0 0 0 0 0 0 0
240 245 0 0 0 0 0 0 0 0
245 250 0 0 0 0 0 0 0 0
250 259 0 0 0 0 0 0 0 0
255 260 .32 .27 .22 .19 .15 .13 .11 .09
260 265 0 0 0 0 0 0 0 0
265 270 0 0 0 0 0 0 0 0
270 275 0 0 0 0 0 0 0 0
275 280 0 0 0 0 0 0 0 0
280 _85 0 0 0 0 0 0 0 0
285 290 0 0 0 0 0 0 0 0
290 295 0 0 0 0 0 0 0 0
295 300 0 0 0 0 0 0 0 0
300 305 0 0 0 0 0 0 0 0
305 310 0 0 0 0 0 0 0 0
310 315 0 0 0 0 0 0 0 0
315 320 1.50 .45 .14 .04 .01 .00 .00 .00
320 325 0 0 0 0 0 0 0 0
325 330 0 0 0 0 0 0 0 0
330 335 17.04 5°38 1.70 .54 .17 .05 .02 .01
335 340 12.54 4.77 1.82 .69 .27 .10 .04 .02
340 345 3o19 1.33 .55 .23 .10 004 .02 .01
345 350 3.87 1.71 .75 .33 .15 .07 .03 .01
350 355 13.83 4.36 1.38 .44 .14 .04 .01 .00
355 360 9-06 3.55 1.41 .57 .23 .10 .0_ .02
FIRST HARMONIC
AMPLITUDE 522.45 256.54 135.25 75.67 _._.41 27.06 17.00 10.94
PHASE 2.39 2.79 3.17 3.50 3.79 4.04 4.28 4.49
(IN HOURS)
SECOND HARMONIC
ANPLITUDE 345.88 178.65 98.55 56.91 33.95 20.77 12.98 8.27






























































































































































GEOGRAPHIC LATITUDE = 67.83 GEOGRAPHIC LONGITUDE = 20.63
ASYoLONG./BETA = +0.6 +0o6 +0.2 0.0 -0.2 -0°4 -0.6 -0.8
0 5 4.03 1.63 °66 o2T .11 .04 .02 °01
5 10 2.33 1.00 .43 o18 .08 °03 o01 o01
10 15 |.36 °61 .27 .12 .05 .02 .01 .00
15 20 1.21 .45 .16 ,06 .02 .01 .00 .00
ZO 25 3.57 1.32 °52 .21 .09 .04 .02 .01
25 30 5.77 1.86 .60 .lq .06 .02 .01 o00
30 35 24.97 9°74 4.01 1.74 .79 °37 .18 .09
35 40 TO.q8 28.22 11.54 4.85 2.10 .94 .43 .20
40 45 12.10 5.79 2°80 1.3T .68 .34 .1T o09
65 50 17.24 9.21 4.96 2.69 1.47 .81 .65 .25
50 55 26.08 15.60 9.41 5.T2 3.49 2.15 1.32 .82
55 bO 51.61 31.79 19.72 12.31 7.73 4.88 3.09 1o97
60 65 49.71 31o2T 19.90 12.82 8.35 5.49 3.65 2.45
65 TO 45.10 26°40 16.48 10.75 7°23 4.96 3.46 2.44
TO 75 36.28 19.55 11°31 T°O0 4°60 3.16 2.25 1.64
75 80 10.92 6.25 3.T9 2.45 1.68 1.22 °93 .T3
80 85 9.48 4.72 2.37 1.19 .60 .31 .16 .08
85 90 6.62 2.91 1°30 .59 °28 .16 .08 .05
90 95 6.45 2.82 1.34 .72 °46 .34 .28 .24
95 100 21.10 T.74 2.96 1.19 .50 .22 °10 °05
100 105 0 0 0 0 0 0 0 0
105 110 0 0 0 0 0 0 0 0
110 115 2.32 1.14 .56 .28 .14 .07 .03 .02
115 120 0 0 0 0 0 0 0 0
120 125 .01 .01 .01 .01 .01 o01 .01 .01
125 130 1.41 .68 .35 .19 .12 .08 .07 .06
130 135 . .02 .02 .02 .02 °02 .02 .02 .02
135 140 .88 °39 .18 .08 .04 .02 .01 .00
140 145 0 0 0 0 0 0 0 0
145 150 0 0 0 0 0 0 0 0
190 155 .62 .2T .12 .05 °02 .01 .00 .00
155 160 0 0 0 0 0 0 0 0
160 165 .45 .19 .08 .03 o01 .01 .00 .00
165 170 .46 .20 .08 .03 .01 .01 .00 .00
ITO 175 0 0 0 0 0 0 0 0
173 180 0 0 0 0 0 0 0 0
180 185 0 0 0 0 0 0 0 0
185 190 1°06 o43 .IT .OT °03 .01 .00 .00
190 195 0 0 0 0 0 0 0 O
195 200 0 0 0 0 0 0 0 0
200 205 0 0 0 0 0 0 0 0
205 210 0 0 0 0 0 0 0 0
210 215 0 0 0 0 0 0 0 0
ZI5 220 0 O 0 0 0 0 0 0
220 225 0 0 0 0 0 0 0 0
225 230 1.77 .65 .24 .09 .03 .01 .00 .00
230 235 0 0 0 0 0 0 0 0
235 240 0 0 0 0 0 0 0 0
240 245 0 0 0 0 O 0 0 0
245 250 1.18 .59 .20 .06 .02 .01 .00 .00
250 255 1.43 .44 .14 .04 .01 .00 .00 .00
255 260 1.23 .36 .11 .03 .Ol .00 .00 .00
260 265 0 0 0 0 0 0 0 0
265 2TO 0 0 0 0 0 0 0 0
270 275 0 0 0 0 0 0 0 0
275 280 0 0 0 0 0 0 0 0
280 285 0 0 0 0 0 0 0 0
285 290 0 0 0 0 0 0 0 0
290 295 0 0 0 0 0 0 0 0
295 300 0 0 0 0 0 0 0 0
300 305 0 0 0 0 0 0 0 0
305 310 O 0 0 0 0 0 0 0
310 315 0 0 0 0 0 0 0 0
315 320 0 O 0 0 0 0 0 0
320 325 0 0 0 0 0 0 0 0
325 330 0 0 0 0 0 0 0 0
330 335 0 0 0 0 0 0 0 0
335 340 27.86 9.76 3.46 1.25 °45 .IT .06 .02
340 345 3.17 1°60 .62 °27 .12 .05 .OZ .01
345 350 3.46 1.33 .53 .22 .10 °04 °02 .01
350 355 0 0 0 0 0 0 0 0
355 360 18.61 6.65 2.29 °83 .31 .12 .05 .02
FIRST HARMONIC
AMPLITUDE 398.88 204.24 112.07 65o15 39.69 25.12 16.41 11°01
PHASE 2,01 2.23 2.42 2.56 2.68 2.TT Z.86 2.94
(IN HOURS)
SECOND HARMONIC
AMPLITUDE 286.41 159.00 93.06 56.72 35.70 23.09 15.28 10.33





















































































GEOGRAPHIC LATITUOE = -6,73 GEOGRAPHIC LONGITUDE
ASYoLQNGolBETA= *0.6 -004 *0.2 000 -0.2 -004
0 5 0 0 0 0 0 0
5 20 0 0 0 0 0 0
10 IS 0 0 0 0 0 0
15 20 0 0 0 0 0 0
20 25 0 0 0 0 0 0
25 30 0 0 0 0 0 0
30 35 0 0 0 0 0 0
35 40 0 0 0 0 0 0
40 45 0 0 0 0 0 0
45 50 0 0 0 0 0 0
50 55 0 0 0 0 0 0
55 60 0 0 0 0 0 0
60 65 0 0 0 0 0 0
65 70 0 0 0 0 0 0
70 75 0 0 0 0 0 0
T5 80 0 0 0 0 0 0
80 85 0 0 0 0 0 0
85 90 0 0 0 0 0 0
90 95 0 0 0 0 0 0
95 100 O 0 0 O 0 0
100 105 0 0 0 0 0 0
105 110 0 0 0 0 0 0
110 115 0 0 0 0 0 0
115 120 10072 3016 .93 .27 008 002
120 125 30091 9096 3021 1004 034 .11
125 130 21.42 7086 2089 1006 .39 .14
130 135 0 0 0 0 0 0
135 140 59067 20063 7011 2051 090 033
140 145 32049 12o6| 4.92 1.93 076 .30
145 150 18022 5.37 1058 047 .14 004
190 155 142043 47051 16.09 5.54 h95 .70
155 160 115099 41047 15008 5058 2.10 .81
160 165 57074 21020 7.78 2086 1005 038
165 170 79.35 29098 il.52 4050 1.78 .Tl
170 175 83029 34006 14014 5095 2034 1010
175 100 67038 18._ 7.66 3011 1027 .52
180 185 60069 22097 8.93 3055 1044 059
185 190 72.01 30.59 13.23 5081 2059 1.16
190 195 60041 26045 11079 5034 2046 1.13
195 200 6087 3008 1.38 o62 028 012
200 205 46028 20.97 9o58 4o41 2.04 o95
205 210 45°04 21096 10.75 5028 2060 1.29
210 215 6001 2061 1.13 .49 .21 .09
215 220 16085 7.98 3.19 1080 086 .41
220 225 18014 9074 5008 2.66 1._0 o74
225 230 31025 15094 8.15 4.18 2.14 1010
230 235 11.36 5.97 3014 1065 o87 .45
235 240 17096 9070 5.25 2.84 1.54 .84
240 245 8.35 4.63 2.57 1043 079 .44
245 250 21.90 11.15 5.68 2.90 1048 .76
250 255 0 0 0 0 0 0
255 260 11053 6.06 3.18 1067 088 .46
260 265 6039 3.63 2006 lo17 o66 038
265 270 13043 7o59 4.29 2043 1037 .78
270 275 16.69 9o26 5014 2085 1.58 .88
275 280 0 0 0 0 0 0
280 285 8.34 4.63 2057 lo43 .79 .44
285 290 0 0 0 0 0 0
290 295 0 0 0 0 0 0
295 300 0 0 0 0 0 0
300 305 17.81 9.62 5020 2.82 1.53 .83
305 310 17.39 9094 5.68 3025 1086 1.06
310 315 8.37 4065 2058 1043 .79 .44
315 320 0 0 0 0 0 0
320 325 0 0 0 0 0 0
325 330 0 0 0 0 0 0
330 335 0 0 0 0 0 0
335 340 14021 7.% 4o46 2050 lo40 .79
340 345 0 0 0 0 0 0
345 350 0 0 0 0 0 0
350 355 0 0 0 0 0 0
355 360 0 0 0 0 0 0
FIRST HARNONIC
ANPLITUOE 939.51 366080 149067 64009 28081 13055
PHASE 2.13 2059 3.12 3068 4026 4.81
(IN HOUItSI
SECOND HARMONIC
AMPLITUDE 629052 224.35 80.98 29051 10.83 3099
PHASE 1.39 1.60 1.84 2013 2047 2o91
(IN HOURS)





























































































































































































































6.62 3034 1.72 035
5.32 5017 6.17 6094
1.49 .60 .27 .07
3.49 4.26 5.17 6089
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LEEDS, ENGLAND
GEOGRAPHIC LATITUDE = 53.82 GEOGRAPHIC
ASY.LONG.IBETA = +0.6 +0.4 +0.7 0.0 -0.2
0 5 8.99 3.01 l.O't .37 .14
5 I0 31.67 10.59 3.56 1.20 .41
10 15 56.69 20.69 7.65 2.87 1.09
15 20 22.67 9.65 4.16 1.80 .78
20 25 25.62 12.13 5.78 2.77 1.36
25 30 17.28 8.05 3.88 1.92 .97
30 35 20.18 8.56 3.82 1.7g .87
35 60 26.19 11.82 5.g5 3.07 1.62
60 65 31.88 16.31 8.53 4.55 2.47
65 5O 63.21 37.33 22.26 13.37 8.09
50 55 68.91 39.71 23.37 13.95 8.62
55 60 81.09 39.81 20.58 11.13 6.26
60 65 15.43 9.83 6.37 4.19 2.78
65 70 12.5l 7.68 4.8l 3.07 1.9g
70 75 13.20 7.37 4.31 2.63 1.66
75 80 7.76 5.55 3.9H 2.85 2.05
80 85 5.66 6.14 3.03 2.22 1.63
85 gO 4.2g 3.13 2.28 1.67 1.22
gO 95 3.58 2.69 2.0t 1.51 1.13
95 I00 .8g .69 .54 .42 .33
100 105 0 0 o 0 0
105 110 2.66 2.07 1.6I 1.25 .98
II0 I15 .89 .69 .54 .42 .33
115 120 1.77 1.38 1.07 .83 .65
120 125 0 0 0 0 0
125 130 0 0 0 0 0
130 135 .90 .70 .54 .42 .33
135 140 0 O 0 0 C
140 145 0 0 0 O 0
145 150 .36 .30 .25 .21 .17
150 155 0 0 0 0 0
155 160 0 0 0 0 0
160 165 0 0 0 0 0
165 170 .35 .29 .24 .20 .17
170 175 0 0 0 0 0
175 180 .35 .29 .2_ .20 .17
180 185 0 0 0 0 0
185 190 .35 .2q .24 .20 .17
190 195 0 0 0 0 0
195 200 .35 .29 .20 .20 .17
200 205 0 0 Q 0 0
205 210 .35 .29 .24 .20 .17
210 215 0 O o 0 O
215 220 .35 .29 .24 .20 .17
220 225 .36 .30 .25 .21 .17
225 230 0 0 0 0 0
230 235 0 0 0 0 0
235 240 0 0 O 0 0
240 245 0 0 0 0 0
265 250 0 0 0 0 0
250 255 0 0 O 0 0
255 260 0 0 0 0 0
260 265 0 0 o 0 0
265 270 0 0 0 0 0
270 275 0 0 0 0 O
275 280 O 0 o 0 0
280 285 0 0 o O O
285 290 0 0 0 0 0
290 295 O O o 0 0
295 300 O O 0 0 0
300 305 O O o 0 0
305 310 .76 .22 .0_ .02 .01
310 315 .79 .25 .OH .02 .01
315 320 0 0 0 0 0
320 325 24.96 8.28 2,?? .93 .32
325 330 6.14 2.48 l.O0 .41 .16
330 335 3.69 1.49 .64 .27 .12
335 360 9.99 3.31 1.13 °40 .15
340 345 14,89 5.48 2.04 .77 .30
345 350 4.15 1.67 .67 .27 .11
350 355 7.07 2.47 .Sg .33 .12
355 360 7.38 3.04 1.2g .56 .25
FIRST HARMONIC
AMPLITUDE 518.53 254.17 133.72 ?4.61 43.62
PHASE 2.40 2.80 3.18 3.52 3.82
TIN HOURS)
SECCNO HARMONIC
AMPLITUDE 344,65 179.43 99.77 58.01 34°80
PHASE 2,58 2.95 3.26 3.51 3.72
(IN HOURSI
LONGITUDE = -1.55
-0.4 -0.6 -0.8 -I.0 -1.5
• 05 .02 .O1 .00 .00
.14 .05 .02 .01 .00
.42 .16 .06 .03 .CO
.34 .15 .06 .03 .00
.65 .32 .16 .08 .01
.50 -26 .13 .07 .01
.43 .22 .11 .06 .CI
• 87 .47 .26 .14 .C3
1.36 .76 .43 .24 ,06
4.92 3.01 1.85 1.14 .34
5.13 3.14 1.94 1.20 .37
3.63 2.16 1.32 .81 .26
1.86 1.25 .85 .58 .22
1.31 .87 .58 .39 .15
1.09 .73 .50 .34 .14
1.47 1.06 ,76 ,55 .24
L.19 .87 .64 .47 .22
.89 .65 .47 .35 .16
.85 .64 .48 .36 ,18
.25 .20 .15 .12 .06
0 0 0 0 0
.76 .59 .46 .36 .19
•25 .20 .15 .12 .06
.51 .3g .31 .24 .13
0 0 0 0 0
0 O 0 0 0
.26 .20 .15 .12 .06
0 0 0 0 C
0 0 0 0 0
.14 .12 .10 .08 .05
0 0 O 0 0
0 0 0 O O
0 0 C 0 O
.14 .12 .10 .O8 .05
0 0 O O 0
.14 .12 .10 .08 .05
0 0 0 0 0
.14 .12 .IO .O8 .05
0 0 C O 0
.14 .12 .IC .08 .05
0 0 C 0 0
.14 .12 .10 .08 .05
0 0 C 0 0
.14 .12 .I0 .08 .05
.14 .12 .10 .08 .05
0 0 C O 0
0 0 C O 0
0 0 C 0 O
0 O O 0 0
0 0 0 0 0
0 0 C 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
O 0 0 0 O
0 0 C 0 0
0 0 0 0 0
0 0 0 0 0
O O 0 0 0
0 0 0 0 0
.00 .DO .DO .CO .CO
• 00 .00 .00 .00 .CO
O 0 0 0 O
.11 .04 .01 .00 .DO
.07 .03 .01 .00 .DO
.05 .02 .01 .00 .CO
.06 .02 .01 .00 .00
.12 .05 .02 .01 .00
.04 .02 .01 .00 .DO
.O5 .02 .01 .00 .00
• II .05 .02 .01 .00
26.45 16.51 10.55 6.88 2.54
4.09 4.34 4.59 4.83 5.45
21.37 13.38 8.52 5.50 1.94
3.89 4.05 4.19 4,33 4.63
-V+2-
LERWICKISCDTLAND
GEOGRAPHIC LATI[UDE - 60.15 GEOGRAPHIC LONGITUDE _ -1.15
ASY.LONG./BETAz _0.6 ÷0.4 _0.2 0.0 -0.2 -0.4 -0.6 -0.8
-1.0
-1.5
O S 5.85 1077 .54 o16 .05 .02 .00 .DO .00 .DO
5 10 17.23 5.82 2.01 .12 .26 .10 .04 .02 .01 000
10 |5 54.87 19.27 6.83 2044 .88 032 .12 .04 .02 .00
15 20 41.41 18.66 8.48 3088 1.79 084 .39 o19 .09 001
20 25 11.55 5.70 2.84 h43 .73 037 .19 .10 .OS .01
25 30 |6°02 8.12 4.16 2.15 1.12 .59 031 .17 .09 002
30 35 13.54 7.25 3.91 2o13 1.17 .64 .36 .20 .11 .C3
35 40 35066 18.44 10.20 5.90 3.52 2.13 1031 081 .SO 01_
40 45 93.67 54.36 32.12 19.24 11.6_ 7010 4036 2.69 1.67 051
45 50 45°27 25.79 15.08 9°03 5.51 3.43 2.17 1039 .90- .31
50 55 36.15 22.06 13076 8.75 5.67 3.73 2.49 1.68 1.15 .46
55 60 37.57 24015 15091 10°71 7.34 5009 3058 2053 1.81 .79
60 65 42099 17.95 8.07 3097 2015 1.29 .84 .58 .41 .20
65 70 2.66 2.07 1.61 1.26 .98 .76 .59 .46 .36 .19
70 75 6052 4.00 2.55 1070 1017 084 .62 .47 036 .19
75 80 040 .33 o28 023 019 016 .13 .11 009 .06
80 85 4.83 3.05 2.06 1o48 1.12 .87 o70 .57 .47 .29
85 90 2007 1.11 .6"* 040 .27 020 .15 .12 .10 006
90 95 1.43 .79 .48 .32 023 .18 .14 011 009 o06
943 100 .69 .30 013 .06 .02 .01 .00 .OO 000 .DO
100 105 045 019 .08 .03 .01 .01 .00 .00 .00 000
lOS 110 .29 .12 .05 .02 .01 .00 .00 .00 .00 .00
110 115 °65 .26 .11 .04 .02 .01 .00 000 .00 .00
115 120 0 0 0 0 0 0 0 0 0 0
120 125 O 0 0 0 0 0 0 O 0 0
125 130 .05 005 .04 .04 .04 .03 .03 003 .03 .02
130 135 010 .10 .09 008 007 .07 o06 006 .05 .04
135 140 010 010 009 008 007 .07 .06 .06 .05 .04
144) 145 010 010 .09 .08 .07 .OT .06 .06 005 °04
145 150 .OS .05 .04 .04 °04 .03 .03 .03 .03 002
150 155 005 .05 .04 °0_ .0_ .03 .03 .03 .03 .02
155 160 0 0 0 0 0 0 0 O 0 O
160 165 0 O 0 0 0 0 0 0 0 0
165 170 0 0 0 0 0 0 0 0 0 0
170 175 0 O 0 0 0 0 0 0 0 0
175 180 0 0 0 0 0 0 0 0 0 O
180 185 0 O 0 0 0 0 0 O 0 0
185 190 0 0 0 0 0 0 0 0 0 0
190 195 0 0 0 0 0 0 0 0 0 0
lq5 200 0 0 0 0 0 0 0 0 0 0
200 205 0 0 0 0 0 0 0 0 0 0
205 210 0 0 0 0 0 0 0 0 0 0
210 215 .41 .15 .05 002 001 .00 .00 .00 000 .00
215 220 0 0 0 0 0 0 0 0 0 0
220 225 0 O 0 0 0 O 0 0 0 O
225 230 0 0 0 0 0 0 0 0 0 0
230 235 0 0 0 0 0 0 0 0 0 0
235 240 0 0 0 0 0 0 0 O 0 0
240 245 O O 0 0 0 O 0 0 0 0
245 250 0 0 0 0 0 0 0 0 0 0
250 255 o88 .29 .10 003 001 .00 000 .00 000 000
260 265 1.65 .50 .15 .05 .01 .00 .00 000 .00 .00
265 270 0 0 0 0 0 0 O 0 0 0
270 275 0 0 0 0 0 0 0 O 0 0
275 280 0 0 0 0 0 0 0 O 0 0
280 285 0 0 0 0 0 O 0 0 0 0
285 290 O 0 0 0 0 0 0 0 0 0
290 295 0 0 O 0 0 0 0 O 0 0
295 300 0 0 0 0 0 0 0 0 0 0
300 305 0 0 O 0 0 0 0 0 O 0
305 310 0 0 0 0 0 0 0 0 O 0
310 315 0 0 0 0 0 O 0 0 0 O
315 320 0 0 0 0 0 0 0 0 0 0
320 325 29.89 10047 3072 lo34 069 018 007 .03 001 000
325 330 3.42 h51 .67 .29 .13 .06 .03 .01 .00 000
330 335 0 0 0 0 0 0 0 0 0 0
335 340 14024 4077 1064 .58 o21 .08 .03 001 001 000
360 345 ?o37 2.61 093 033 .12 o04 .02 .01 .00 000
345 350 6.61 2._ 094 .36 °14 .06 °02 001 000 .00
350 355 6.99 2.92 1.24 .54 024 .11 .05 .02 .01 .00
355 360 1.65 076 033 o15 .07 o03 001 .01 000 000
FIRS7 HARHONIC
AMPLITUOE 477024 240°25 129.86 74.46 44.077 27.96 18.01 11.91 8005 3.28
PHASE 2.19 2.50 2076 2099 3.17 3.34 3.48 3.62 3.76 4013(IN HOURS)
SECOND HARMONIC
AMPLITUDE 338.89 183037 105.20 62.96 38.90 24066 15097 10.54 7.07 2.77
PHASE 2043 2070 2.91 3.08 3.22 3.34 3045 3055 3.66 3093(|N HOURS)
-143-
LINOAU,GERMANY
GEOGRAPHIC LATITUDE " 51.60 GEOGRAPHIC
ASY.LONG./BETA_ +0.6 +0.6 ÷0.2 0.0 -0.2
0 5 6.90 2.93 1.25 .56 .23
5 10 7.82 2.73 .98 .36 .13
10 15 15.88 5.72 2.15 .84 .35
15 20 17.69 5.84 1.97 .68 .24
20 25 60.46 21.15 7.48 2.67 .97
25 30 31.99 13.24 5.49 2.28 .95
30 35 25.54 11.52 5.23 2.39 1.10
35 60 18.63 8.99 6.41 2.18 1.08
60 45 25.82 10.44 4.46 2.00 .96
45 50 26°86 11.73 5°67 2.79 1.60
50 55 26.18 12o18 6.29 3.31 1.78
55 60 27.92 14.60 7o51 3.95 2.10
60 65 63.56 34.69 19.60 11.17 6.53
65 70 84.55 44.85 24.81 14.17 8.29
70 75 57.19 31.99 18.23 10.57 6.22
75 80 17.24 10.51 6.52 6.09 2.60
80 85 11.01 5.95 3.31 1.89 1.11
85 90 7.19 4.98 3.46 2.40 L.66
90 95 9.00 6.19 6.26 2.96 2.02
95 100 0 0 0 0 O
lO0 105 4.98 3.56 2.52 1.79 1.27
105 110 3.65 2.61 1.69 1.18 .83
110 115 2.99 2.17 1.5T 1.16 .83
115 120 3.04 2.20 1.59 1.16 .84
120 12S 2.75 2.06 1.51 1012 .83
125 130 4.64 3.24 2.36 1o72 1.26
130 135 1.38 1.02 .76 .56 .61
135 140 1 39 1.03 .76 .56 .62
140 145 2.41 1.82 1.38 1.05 .79
165 150 0 0 0 0 0
150 155 0 0 0 0 O
155 160 1.01 .79 .61 .48 .37
160 165 0 0 0 0 0
165 ITO 0 0 0 O O
170 175 1.01 .79 .61 .68 .37
175 180 1.00 .78 .60 °47 .37
180 185 0 O 0 0 0
185 190 0 0 0 0 0
190 195 098 .77 ,60 o66 036
195 200 .98 .76 .59 .46 .36
2.oo 205 O 0 O 0 0
205 210 .q9 .77 .60 .46 .36
210 215 0 0 0 0 0
215 220 O 0 0 O 0
220 225 l.OO .78 .61 .47 .37
225 230 0 0 O 0 0
23O 235 0 0 0 0 0
235 240 0 0 0 0 0
240 245 O 0 0 0 0
245 250 0 0 0 0 0
250 255 0 0 0 0 0
255 260 0 0 0 0 0
260 265 0 0 0 0 0
265 270 0 0 0 0 0
270 275 0 0 0 0 0
275 280 0 O 0 0 0
280 285 0 0 0 0 0
285 290 0 O 0 0 0
290 295 0 O 0 0 0
295 300 0 0 D 0 0
300 305 0 0 O O 0
305 310 0 0 0 0 0
310 315 0 0 0 0 0
315 32O 0 0 0 0 0
320 325 0 0 0 0 0
325 330 0 0 O 0 0
330 335 10.61 3.21 .97 .29 .09
335 340 16.32 5.68 1.98 .TO .24
340 345 8.25 3.37 1.38 .56 .23
345 350 1.97 .85 .37 .16 .07
350 355 IT.q6 5.96 2.02 .70 .25
355 360 7.26 2.67 .98 °36 .13
FIRST HARNONIG
AMPLITUDE 528.90 254.23 131.11 71.77 41.21
PHASE 2.50 2.97 3.41 3.83 4.21
IIN HOURS)
SECOND HARMONIC
AMPL|rUOE 336.29 167.92 89.91 50.63 29.15
pHASE 2.56 2.98 3.33 3.62 3.87
(IN HOURS)
LONGITUDE = IO. lO
-0°4 -0.6 -0.8 -1.0 -1.5
.10 .04 .02 .01 .00
.05 .02 .01 .00 .00
.15 .06 .03 .01 .00
.09 .03 .01 .01 .00
.35 .13 .05 .02 .00
.40 .16 .07 .03 .DO
• 51 .26 .11 .05 .01
.54 .27 .14 .07 .01
.65 .23 .11 .06 .01
.71 .37 .19 .10 .02
.97 .54 .30 .17 .04
1.13 .61 .33 .18 .04
3.86 2.30 1.38 .83 .24
4.93 2.97 1.80 1.10 .33
3.72 2.25 1.38 .85 .27
1.67 1.08 .71 .66 .16
.67 .42 .26 .17 .06
1.15 .80 .56 .39 .|5
1.39 .96 .66 .46 .18
O 0 0 0 0
.91 .64 .46 .33 .14
.58 .40 .28 .20 .08
.60 .43 .32 .23 .10
.61 .44 .32 .23 .IO
.61 .65 .33 .25 .12
.92 .67 .49 .36 .16
.31 .23 .IT .12 .06
.31 .23 .17 .13 .06
.60 .46 .35 .26 .13
0 0 0 0 D
0 0 0 0 D
.29 .23 .18 .14 .07
0 0 0 0 O
0 0 0 0 0
.29 .22 .IT .14 .07
.29 .22 .17 .13 .07
0 0 O 0 0
0 0 0 0 0
• 28 °22 .17 .13 .07
.28 .22 .IT .13 .07
O 0 0 0 0
.28 .22 .17 .13 .07
0 0 O 0 O
0 0 0 0 0
.29 .22 .17 .13 .07
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
O 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 O
0 0 0 0 0
0 0 0 0 D
.03 .Ol .00 .00 .DO
.09 .03 .01 .00 .00
.09 .04 .02 .01 .00
• 03 .01 .01 .00 .00
.09 .03 .01 .01 .00
.05 .02 .01 .00 .OO
24.57 15.10 9.52 6.12 2.20
4.56 4.88 5.19 5.49 6.22
17.21 10.31 6026 3.83 1.17





















































































LATITUDE = 49020 GEOGRAPHIC LONGITUDE = 20.22
+0.4 +0.2 000 -002 -0.4 -0.6 -008
-1.0 -1.5
5.38 1.80 .61 021 .08 .03 .01 000 .00
3.71 1o44 .57 022 .09 .04 .01 .01 .00
3048 lo46 .61 .26 .11 .05 .02 .01 000
2.82 1001 .37 014 .05 .02 .01 .00 000
3004 lo06 .38 o14 .05 002 .01 .00 .00
11.08 3.96 1.45 .56 .22 009 004 .02 .00
20023 7086 3031 1055 o82 .69 .32 .22 .10
11.71 4°80 1.97 .81 .33 .16 .06 .02 .00
10.99 4°87 2.17 097 .46 .20 .09 .04 .01
10099 6°87 2.22 1004 049 .24 .11 006 001
9.18 4.23 2.00 .96 047 .23 o12 .06 .01
10055 5.11 2.54 1.28 066 .34 .18 .09 .02
12036 6000 2.96 1049 076 039 020 011 .02
13.88 7021 3078 2o00 1007 .57 °31 017 .04
19019 9069 4.92 2.64 1044 .80 045 .26 -06
23083 12009 6.32 3039 1.86 1.04 059 034 .09
33082 19036 11018 6052 3.86 2.28 lo36 .82 .23
28.90 16.95 10004 6.00 3.62 2.20 lo35 .83 025
10085 6099 4.52 2092 1.89 lo23 080 o52 018
6.62 6037 2.88 1.90 1.25 .83 .55 .36 .13
4002 2070 lo81 1022 o82 .55 o37 .25 009
2070 1081 1.21 .81 .54 .36 .24 .16 006
6.58 3019 2022 lo55 1.08 °75 052 .36 015
4o31 2.93 2000 1.36 .93 .63 043 .30 011
4057 3018 2021 1054 1.07 075 .52 036 .15
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
lo62 lo15 .82 058 .41 029 .21 .15 .06
4.72 3033 2.34 1065 1.16 082 058 .41 .17
1063 1016 °82 059 .42 030 021 o15 006
1063 lo16 082 058 .42 030 .21 .15 006
0 0 0 0 0 0 0 0 0
3.28 2.38 1.73 1026 .91 .66 .48 035 016
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
3.22 2039 1.77 1.31 .97 .72 .53 039 .19
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
1055 1.10 .78 .56 060 .28 020 014 006
0 0 0 0 0 0 0 0 0
1.60 1.19 °88 .65 .48 .36 .26 019 009
3019 2.36 1075 1029 .96 .71 .52 .39 018
1.60 1.18 .88 -65 .48 .36 .26 o19 009
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 _ 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 o 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
1.65 1.22 090 067 .50 .37 .27 .20 .09
0 0 0 0 0 0 O 0 0
0 0 0 0 0 0 0 0 0
0 .0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 • 0 0
0 0 0 0 0 0 • 0 0
8.10 2.Tl .91 .31 .11 004 001 .00 .00
2.24 087 034 o13 005 002 001 000 000
1076 .TO 028 011 .05 002 001 000 .00
238074 121.20 65041 37.08 21°84 13.26 8.24 5.22 1078
3.15 3068 4.17 4.62 5.02 5.39 5.73 6.05 6.78
147.30 76.84 62.19 23.90 13.80 8006 4.76 2080 .75
3.01 3.42 3.75 4.03 4.26 4o46 4064 4o81 5024
- 145-
LONDON_gNCI,_L,_D
GEUGRAPHIC LATITUDE = 51.53 GEOGRAPHIC
ASY.LONG./BETA = +0.6 +0.4 +0.2 0.0 -0.2
0 5 15.60 5.60 2.10 .82 .34
5 10 24.85 8.21 2.75 .94 .32
10 15 52.53 18.51 6.59 2.38 .87
15 20 35.61 14.79 6.15 2.56 1.07
20 25 21.02 9.58 4.40 2.03 .94
25 30 25.90 [2.00 5.70 2.76 1.35
30 35 17.55 7.05 3.00 1.34 .63
35 40 24.38 11.50 5.55 2.74 1.37
40 45 23.77 11.98 6.18 3.26 1.75
45 50 28.01 14.54 7.63 4.05 2.17
50 55 64.14 34.98 19.78 11.45 6.73
55 60 88.70 47.67 26.70 15.42 9.11
60 65 52.98 29.46 16.67 9.59 5.61
65 70 17.8g 10.81 6.66 4.18 2.66
70 75 14.35 8.38 5.07 3.16 2.03
T_ 80 7.15 4.92 3.3g 2.33 1.61
80 85 1.82 1.25 .86 .59 .41
85 90 4.96 3.53 2.5L 1.78 1.27
90 95 3.44 2.40 1.68 1.18 .82
95 100 5.98 4.33 3.14 2.27 1.65
tOO 105 2.72 2.01 1.49 I.I0 .82
105 110 2.73 2.02 1.49 /.ll .82
110 115 3.01 2.18 1.58 1.15 .83
115 120 2.28 1.72 1.30 .98 .74
120 125 1.38 1.02 .76 .56 .41
125 130 .91 .71 .55 .43 .33
130 135 0 0 o 0 0
135 140 0 0 0 0 0
140 145 1.81 1.41 1.I0 .85 .66
145 150 .90 .70 .54 .42 .33
150 155 .69 .70 .54 .42 .33
155 160 .90 .70 .54 .42 .33
160 165 .89 .69 .5_ .42 .33
165 170 0 0 0 0 0
170 175 0 0 0 0 0
175 180 0 0 o 0 0
180 185 0 0 0 0 0
185 190 0 0 Q 0 0
190 195 0 0 0 0 0
195 200 0 0 0 0 0
200 205 0 0 0 0 0
205 210 0 0 Q 0 0
210 215 0 0 0 0 0
215 220 .88 .68 .fi3 .41 .32
220 225 0 0 0 0 0
225 23C .50 ._1 .34 .29 .24
230 235 0 0 0 0 0
235 240 0 0 0 0 0
24C 245 0 0 o 0 0
245 250 0 0 0 0 0
250 255 0 0 c 0 0
255 260 0 0 0 0 0
260 265 0 0 0 0 0
265 270 0 0 U 0 0
270 275 0 0 0 0 0
275 280 0 0 C 0 0
280 285 0 0 0 0 0
285 290 0 0 0 0 0
290 295 .48 .40 .34 .28 .23
295 300 0 0 0 0 0
300 305 0 0 C 0 0
305 310 0 0 u 0 0
310 315 0 0 (1 0 0
315 320 0 0 0 0 0
320 325 17.63 5.54 1.74 .55 .17
325 330 9.08 3.28 l.lg .43 .16
330 335 8.13 3.32 1.3o .55 .23
335 340 3.03 1.20 .48 .20 .08
340 345 16.67 5.53 1.87 .65 .23
345 350 9.54 3.74 L.48 .60 .24
350 355 7.95 2.99 1.14 .44 .17
355 360 4.18 1.48 .5_ .20 .08
FIRST HARMONIC
AMPLITUDE 527.35 254.99 132.40 72.98 42.18
PHASE 2.49 2.94 3.3_ 3.77 4.12
(IN HOURS)
SECON_ HARMONIC
ANPLIIUDE 332.56 167.77 90.83 51.61 30.25
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GEOGRAPHIC LATITUDE = -54.50 GEOGRAPHIC LONGITUDE = 158.90
ASY.LONG.IBETA = +0o6 ÷0.4 _0.2 0.0 -0.2 -0.6 -0.6 -0.8 -1.0 -1.5
0 5 0 0 0 0 0 0 0 0 0 0
5 10 0 O 0 0 0 0 0 0 0 0
10 15 0 0 0 0 0 0 0 0 0 0
15 20 0 0 0 0 0 0 0 0 0 0
20 25 0 0 0 0 0 0 0 0 0 0
25 $0 0 0 0 0 0 0 0 0 0 0
30 35 0 0 0 0 0 0 0 0 0 0
3$ 40 0 0 0 0 0 0 0 0 0 0
• 0 45 0 0 0 0 0 0 0 0 0 0
45 SO 0 0 0 0 0 0 0 0 0 0
50 55 0 0 0 0 0 0 0 0 g 0
55 60 0 0 0 0 0 0 0 0 0 0
60 65 0 0 0 0 0 0 0 0 0 0
65 TO 0 0 0 0 0 0 0 0 0 0
70 75 0 0 0 0 0 0 0 0 0 0
15 80 0 0 0 0 0 0 0 0 0 0
80 85 0 0 0 0 0 0 0 0 0 0
85 90 0 0 0 0 0 0 0 0 0 0
90 9_ 0 0 0 0 0 0 0 0 0 0
95 100 0 0 0 0 0 0 0 0 0 0
100 105 1.29 .39 .12 .06 .01 .00 .00 .00 .00 .00
105 110 0 0 0 0 0 0 0 0 0 0
110 115 0 0 0 0 0 0 0 0 0 0
115 120 29.76 10.29 3.60 1.28 .66 .17 .06 .02 .01 °00
120 125 3.16 1.35 .58 .25 .11 .05 .02 .01 .00 .00
125 130 1.7| .17 .]6 .15 .OT .03 .0! .01 .00 .00
130 135 1.76 -112 .38 .18 .08 .04 .02 .01 .00 .00
135 140 19.93 6.62 2.21 .76 .25 .og .03 .01 .00 .00
160 165 5.13 2.08 .84 .34 .16 .06 .02 .01 o00 .00
145 150 4.80 2.17 .99 .45 .21 .10 .04 .02 .01 .00
150 155 5.66 1.97 .71 .27 .10 .04 .02 .01 .00 .00
155 _ 160 2.86 .95 .31 .10 .03 .01 .00 .00 .00 .00
160 165 13.86 4.67 1.62 .58 .21 .08 .03 .01 .01 .00
165 170 100.75 38.06 14.76 5.87 2.40 1.01 .43 .19 .09 .01
170 115 17.07 7.52 3.33 1.48 .66 .30 .13 .06 .03 .00
175 180 10.07 5.15 2.66 1.38 .72 .38 .20 .11 .06 .01
180 185 11.61 5.54 2.63 1.26 .61 .30 .15 .01 .04 .01
185 lgO 21.36 10.68 5.55 2.96 1-61 .89 .50 .28 .16 .04
190 19_ 56.78 29.73 16.36 9.33 5.45 3.24 1.94 1.18 .72 .21
195 200 83.69 47.84 27.86 16.52 9.92 6.03 3.69 2.28 1.42 .45
20Q 205 56.72 36.21 23.46 15.40 10.23 6.87 4.65 3.|7 2.18 .87
205 210 37.00 22.64 14.26 9.24 6.13 4.|6 2.88 2.02 1.66 .64
210 215 51.91 23.53 11.85 6.66 4.12 2.75 1.93 1.40 1.06 .52
215 220 3.20 2.66 2.22 1.85 1.54 1.28 1.07 .89 .74 .47
220 225 4.63 2.33 1.22 .66 .34 .18 .09 .05 .03 .01
225 230 0 0 0 0 0 0 0 0 0 0
230 235 4.27 2.12 1.11 .62 .39 .27 .20 .17 .16 .11
235 240 5.06 2.36 1.15 .60 .34 .22 .17 .13 .11 .09
240 245 0 0 0 0 0 0 0 0 0 0
245 250 0 0 0 0 0 0 0 0 0 0
250 255 0 0 0 0 0 0 0 0 0 0
255 260 0 0 0 0 0 0 0 0 0 0
260 265 0 0 0 0 0 0 0 0 0 0
265 270 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01
270 275 .04 .04 .04 .04 .04 .04 .05 .05 .05 .05
275 280 .02 .02 .03 .03 .03 .03 .03 .03 .03 .03
280 285 0 0 0 0 0 0 0 0 O 0
285 290 0 0 0 0 0 0 O 0 O 0
290 295 0 0 0 0 0 0 0 0 0 0
295 300 0 0 0 0 0 0 0 0 0 0
300 305 0 0 0 0 0 0 0 0 0 0
305 310 0 0 0 0 0 0 0 0 0 0
310 315 0 0 0 0 0 0 0 0 0 0
]15 320 0 0 0 0 0 0 0 0 0 0
320 325 0 0 0 0 0 0 0 0 0 0
325 330 0 0 0 0 0 0 0 0 0 0
330 335 0 0 0 0 0 0 0 0 0 0
335 340 0 0 0 0 0 0 0 0 0 0
340 345 0 0 0 0 0 0 0 0 0 0
345 350 0 0 0 0 0 0 0 0 0 0
350 355 0 0 0 0 0 0 0 0 0 0
355 360 0 0 0 0 0 0 0 0 0 0
FIRST HARMONIC
AMPLITUOE 496.32 266.74 130.19 73.89 66.22 27.61 17.84 11.87 8.10 3.41
PHASE 1.69 1.97 2.22 2.43 2.59 2.73 2.85 2.95 3.05 3.31
(1N HOURS)
SECOND HARMONIC
AMPLITUDE 363.34 191.11 107.85 64.14 39.69 25.33 16o59 11.10 7.58 3.15




GEOGRAPHIC LATITUDE = -67.60 GEOGRAPHIC
ASY.LONG./BETA= +0.6 +0.4 +0.2 0.0 -0.2
LONGITUDE = 62.88
-0°4 -0°6 -0°8
0 5 ,80 .35 .15 .07 .03 .01 .01 .00
5 I0 O 0 C 0 0 0 0 0
10 15 .84 .38 .17 .08 .03 .02 .01 .00
15 20 0 0 0 0 0 0 0 0
20 25 3.87 1.17 .36 .11 .03 .01 .00 .OO
25 30 3.82 1.39 .52 .20 .08 .03 °01 .01
30 35 10.85 5.24 2.60 1.32 .68 .36 .19 .10
35 40 22.34 I0.42 4.g2 2.36 1.15 .57 .28 .14
40 45 37.93 14.71 6.07 2.68 1.27 .64 .34 .lg
45 50 57.61 33.86 20.42 12.52 7.78 4.8g 3.10 1.98
50 55 88.96 49.87 3D.00 19.06 12.61 8.60 6.00 4.26
55 60 37.40 24.59 16.45 II.19 7.74 5.44 3.88 2.81
60 65 34.60 20.00 II.70 6.94 4.18 2.56 1.59 1.02
65 70 36.64 17.15 8.45 4.34 2.30 1.25 .69 .39
70 75 27.41 13.15 6.38 3.13 1.55 .78 .39 .20
75 80 g.64 4.45 2.06 .g5 .44 .20 °09 .04
80 85 17.86 7.99 3.62 1.66 .77 .36 .17 .08
85 90 24.13 8.52 3.06 1.12 .41 .16 .06 .02
gO 95 16.05 7.37 3.43 1.62 .78 .38 .18 .09
g5 100 29.07 10.22 3,67 1.35 .51 .20 .08 .03
100 105 6.30 2.61 1.08 .45 .19 .08 .03 .01
105 110 1_.81 4.90 1,9_ .80 °34 .15 .07 .03
llO 115 0 0 0 0 0 0 0 0
ll5 120 2.70 L.26 .59 .28 .13 .06 .03 .01
120 125 2.05 .92 .4[ .19 .08 .04 .02 .01
125 13C 1.65 .72 .31 .14 .06 .03 .01 .GO
130 135 1.34 .57 .24 .LO .04 .02 .01 .00
135 140 4.30 1.74 .70 .29 .12 .05 .02 .01
140 145 0 0 C 0 , 0 0 0 0
145 150 4.26 1.56 .57 .21 .08 °03 .01 .00
150 155 0 0 0 0 0 0 0 0
155 160 3.11 l.C3 .34 .11 .04 .01 .00 .00
160 165 3.86 1.17 .36 .II .03 .01 .00 .00
165 170 0 0 0 0 0 0 0 0
170 175 0 0 0 0 0 O 0 0
175 180 0 0 0 0 0 0 0 0
180 185 0 0 0 0 0 0 0 0
185 190 0 0 C 0 0 0 0 0
LgO 195 0 0 0 0 0 0 0 0
195 200 0 0 C 0 0 0 0 C
200 205 0 0 0 0 0 0 0 C
205 210 O 0 0 0 0 0 0 C
210 215 0 0 0 0 0 d 0 0
215 220 0 0 C 0 0 0 0 0
220 225 0 0 C 0 0 0 0 0
225 23C 0 0 Q 0 0 0 0 0
230 235 0 0 0 0 0 0 0 0
235 240 0 0 C 0 0 0 0 0
240 245 0 0 C 0 0 0 0 0
245 250 0 0 0 0 0 0 0 0
250 255 0 0 0 0 0 0 0 0
255 260 0 0 0 0 0 0 0 0
260 265 0 0 C 0 0 0 0 0
265 270 0 0 0 0 0 0 0 0
270 275 0 0 0 0 0 0 0 0
275 280 0 0 _ 0 C 0 0 0
280 285 C 0 0 0 0 0 0 0
285 290 0 0 0 0 0 0 0 0
290 295 0 0 (% 0 0 0 0 0
295 300 0 0 0 C 0 0 0
300 305 0 0 0 0 0 0 0 C
305 310 0 0 (_ 0 0 0 0 0
3lG 315 0 0 0 C 0 0 0 0
315 320 0 0 0 0 0 0 0 0
320 325 0 0 C 0 O 0 0 0
325 330 0 0 C 0 0 0 0 0
330 335 0 0 0 0 0 0 0 C
335 340 0 0 C 0 0 0 0 C
340 345 8.70 2.74 .86 .27 .09 .03 .01 .OC
345 350 3.98 1.46 .54 .20 .07 .03 .01 .00
350 355 2.88 1.17 .47 .19 .08 .03 °O1 .01
355 36C .74 .31 .13 .06 .02 .01 .00 .00
FIRST HARMONIC
AMPLITUDE 458.59 229.76 123.24 70.18 42°02 26°24 16.97 11.31
PHASE .00 -.II -.2I -.31 -.38 -.44 -.49 -.52
(IN HOURS)
SECCNO HARMUNIC
AMPLITUDE 340.67 I82.61 103.69 61.76 38.26 24.50 16°I3 10.89


















































































GEOGRAPHIC LATITUDE = -77o85 GEOGRAPHIC LONGITUOE = 166062
ASY.LONG./BETA= *0.6 ÷0.6 +0.2 0.0 -0.2 -0.4 -0.6 -0.8
-1.0 -1.5
0 5 0 0 0 0 0 0 0 0 0 0
5 10 2.72 1.35 .68 .34 .17 .09 .05 002 .0| .00
10 13 0 0 0 0 0 0 0 0 0 0
15 20 2.30 1.05 .48 .22 .10 .04 .02 .01 .00 -00
20 25 0 0 0 0 0 0 0 0 0 0
25 30 1.31 .57 .25 .11 .05 .02 .01 000 .00 .00
30 35 2.82 1.20 .51 .Z2 .09 .04 .02 .01 .00 .00
35 40 3.04 1.22 049 .20 .08 .03 .01 .01 .00 -00
40 45 .59 .26 .11 .05 .02 .01 o00 .00 .00 .00
65 50 5.33 1.99 °74 028 .10 .04 .01 .01 .00 .00
50 55 2.90 1.53 .80 .42 oZ2 .12 .06 .03 .02 .00
55 60 11.34 3.74 1.25 .4Z .14 .05 .02 .01 .00 .00
60 65 0 0 0 0 0 0 0 0 0 0
65 70 0 0 0 0 0 0 0 0 0 0
70 75 2033 .85 .31 .12 .04 .02 .01 .00 .00 .00
75 80 0 0 0 0 0 0 0 0 0 0
80 85 5.80 2.25 .92 039 .17 .08 .04 .02 .01 .00
85 90 1.25 .37 .11 003 .01 .00 .00 .00 .00 .00
90 95 1.Z6 062 .30 .15 .07 .04 .02 .01 .00 .00
95 100 2.07 097 .45 021 .10 .05 .02 .01 .00 .00
100 105 0 0 0 0 0 0 0 0 0 0
105 110 3.08 1.40 .64 .29 .13 .06 .03 .01 .01 .00
110 115 1.71 .74 .3Z .14 .06 .03 .01 .00 .00 .00
llS 120 2o65 1.15 .50 .22 .09 .04 .02 .01 .00 .00
IZO 125 6.60 2.70 1.11 045 .19 .08 .03 .01 .01 .00
125 130 1.81 .75 .31 013 .05 .02 .01 .00 .00 .00
130 135 9.51 3.59 1.35 .51 019 .07 .03 001 .00 .00
135 140 18-23 5o97 1.97 o65 o22 .07 .OZ .01 000 .00
160 145 |0.06 3.40 1.Z1 045 .18 .08 .04 °02 .01 .00
145 150 0 0 0 0 0 0 0 0 0 0
150 155 1.25 057 .26 .12 .05 .03 .01 .01 .00 .00
155 160 3.76 1.78 .85 .41 .20 .10 .05 .03 .01 .00
160 165 6.88 2.49 .94 .37 o15 .07 .03 .01 .01 .00
165 170 .29 .16 .09 .05 .03 .02 .01 .00 .00 .00
170 175 3.91 1.92 .94 .46 .23 .11 .05 .03 .0| .00
175 180 1.36 .64 .30 .14 .07 .03 .02 .01 .00 .00
180 185 3.38 1056 .TZ .33 .15 .07 .03 .02 .01 .00
185 190 4.83 2.09 .91 °39 .17 .07 .03 .01 .01 .00
190 195 10.15 4.0Z 1.60 .64 .26 .10 .04 .02 .01 .00
195 200 14.07 4.95 1.77 .65 .24 .09 .04 .01 .01 .00
ZOO 205 6.69 2.46 .90 .33 012 004 .02 .01 .00 .00
205 210 13.14 4.14 1.31 .41 .13 .04 .01 .00 .00 .00
210 215 0 0 0 0 0 0 0 0 0 0
215 220 0 0 0 0 0 0 0 0 0 0
220 225 0 0 0 0 0 0 0 0 0 0
225 230 .59 038 .25 .17 .11 .07 .05 003 .02 .01
230 235 1.64 .98 .59 .35 .21 .13 .08 .05 .03 .01
Z35 Z40 1.25 .69 .38 .21 .12 .07 .04 .02 .01 .00
240 245 .50 .30 .18 .11 .06 .04 .OZ .01 .01 .00
245 250 4.68 2.65 1.52 .88 .51 .30 .|8 .11 .07 .02
250 255 3.32 1.99 1.21 .74 °46 °29 .19 .12 .08 °03
255 260 Z.86 1.67 .99 060 .37 °23 .15 .09 °06 .02
260 265 6.30 3022 1.69 .92 .52 .31 .19 .12 .08 .03
265 Z70 15.85 8o08 4.49 2068 1068 1009 .73 .49 .36 o14
Z70 275 10098 7.66 5.21 3°72 Z.71 2.00 1.50 1.13 o86 .46
275 280 4.94 2.97 1.86 1.21 .81 .57 .41 .31 .24 .15
280 Z85 4.11 2.19 1o24 .76 .47 .31 .21 .15 .11 .05
285 290 6.36 3.32 1.8Z 1.04 .62 .38 .24 .15 .10 .03
290 295 10.22 4022 1.89 .96 .51 .30 .19 .12 .08 .03
295 300 5.60 1.99 .79 .36 .19 .|1 .06 .04 .03 .01
300 305 2.Z6 1.34 .80 .48 .29 .18 .11 .07 .04 .01
305 310 .92 .51 .28 .16 .09 .05 .03 .01 .01 .00
310 315 °37 .24 .16 .10 .07 .04 .03 .02 .01 °00
315 320 .51 .30 .17 o10 .06 .03 .02 .01 .01 .00
320 325 .19 .12 .08 .06 °04 .02 .02 .01 .01 .00
325 330 3.73 1.96 1.03 .54 .28 .15 .08 .04 .02 .00
330 335 0 0 0 0 0 0 0 0 0 0
335 340 .33 .19 .11 .06 .03 .02 .01 .01 .00 .00
340 345 .49 .Z8 .16 °09 .05 .03 .02 .01 .01 .00
345 350 .35 020 .12 .07 .04 .02 .01 .01 .00 .00
350 355 2.23 hO9 .54 026 .13 .06 .03 .02 .01 .00
355 360 1059 .81 .62 .22 .11 .06 .03 .02 .01 .00
FIRST HARMONIC
AHPLITUDE 66o01 29°35 17°13 11.69 8o00 5.62 3.98 2.85 2007 099
PHASE 2.07 3.70 5.17 6.07 6.54 6.80 6.93 7.01 7.05 7°10
(IN HOURS)
SECOND HARMONIC
AMPLITUOE 26.66 19.06 13o69 9.76 6.91 4.92 3.53 2056 1.88 .93








0 5 12.42 6.93 3.86 2.15 1.20
5 10 (.02 4.15 2.46 1.45 .86
I0 15 0 0 0 0 0
15 20 12.78 7.43 4.32 2.51 1.46
20 25 4.24 2.54 [.52 .91 .54
25 30 4.89 3.03 1.87 1.16 .72
30 35 16.19 9.35 5.41 3.13 1.81
35 40 0 0 0 0 0
40 45 9.57 5.83 3.56 2.17 1.32
45 50 7.36 4.31 2.53 1.48 .87
50 55 4.89 3.03 1.87 1.16 .72
55 60 0 0 0 0 0
60 65 8.59 5.24 3.19 1.95 1.19
65 70 3.68 2.34 1.49 .95 .61
70 75 o 0 0 0 0
75 80 0 0 0 0 0
80 85 2.75 1.60 .93 .54 .31
85 90 4.22 2.61 1.62 1.00 .62
90 95 0 0 0 0 0
95 I00 0 0 0 0 0
100 105 0 0 0 0 0
105 110 0 0 0 0 0
llO 115 4.88 3.02 1.87 1.16 .72
115 120 0 0 0 0 0
120 125 4.84 3.00 1.86 1.15 .71
125 130 0 0 0 0 0
130 135 0 0 0 0 0
135 140 0 0 0 0 0
140 145 0 0 0 0 0
145 150 o 0 0 0 0
150 155 0 0 0 0 0
155 160 0 0 0 0 0
160 165 4.12 2.62 1.67 1.07 .68
165 170 0 0 0 0 0
170 175 0 0 0 0 0
175 180 0 0 0 0 0
180 185 3.91 2.49 1.59 1.01 .65
185 190 0 0 0 0 0
190 195 0 0 0 0 0
195 200 0 0 0 0 0
200 205 0 0 0 0 o
205 210 o 0 0 0 0
210 215 0 0 0 0 0
215 220 0 0 0 0 0
220 225 0 O 0 0 0
225 230 4.14 2.64 1.68 1.07 .68
230 235 28.50 8.98 2.84 .90 .29
235 240 14.91 5.47 2.01 .74 .27
240 245 0 0 0 0 0
245 250 28.96 10.06 3.57 1.29 .48
250 255 20.02 7.38 2.77 1.05 .41
255 260 27.57 9.97 3.68 1.38 .53
260 265 73.11 24.21 8.12 2.76 .95
265 270 91.60 33.15 12.20 4.57 1.74
270 275 57.41 21.61 U.24 3.18 1.24
275 280 73.47 29.57 12.12 5.06 2.14
280 285 57.99 21.60 8.26 3.24 1.30
285 290 52.98 21.81 9.11 3.86 1.66
290 295 39.88 18.3l 8.49 3.98 1.88
295 300 61.89 23.45 9.17 3.69 1.53
300 305 47.10 20.84 9.40 4.31 2.01
305 310 31.43 14.14 6.44 2.97 1.38
310 315 34.70 16.95 8.35 4.15 2.08
315 320 30.38 15.07 7.52 3.7? 1.90
320 325 19.38 9.72 4.89 2.48 1.26
325 330 13.28 7.12 3.82 2.05 1.10
330 335 26.66 14.20 7.59 4.07 2.19
335 340 16.17 8.76 4.75 2.58 1.40
340 345 2.73 1.55 .88 .50 .28
365 350 10.88 6.15 3.48 1.97 1.12
350 355 6.99 4.13 2.44 1.45 .85
355 360 10.60 5.74 3.12 1.70 .93
FIRST HARMONIC
AMPLIIUUE 745.88 299°73 126.27 55.97 26.12
PHASE 2.09 2.56 3.10 3.69 4.32
(IN HOURS)
SECOND HARMONIC
AMPLITUDE 497.55 181.91 61.48 25.34 9.64































































































































































GEOGRAPHIC LATITUD_ = -23.10 GEOGRAPHIC LONGITUDE
ASY.LONG./BETA= *0.6 +0.4 _0.2 0.0 -0.2 -0.6
-1.0 -1.5
0 5 33.60 17.62 9.06 4.72 2.67 1.30 .6B .36 =19 .06
5 10 O 0 0 0 0 0 0 0 0 0
10 15 18.35 10.07 5.54 3.05 1.68 .93 .52 .29 .|6 .04
15 20 I9.69 9.91 5.05 2.57 1.31 .67 °36 .18 .09 .02
20 25 12.83 7.12 3.q5 2.19 1.22 .68 .37 .21 .12 .03
25 30 17.26 9.70 5.45 3.07 1.73 .97 .55 .31 .17 .06
30 35 15.38 8.80 5.05 2.89 1.66 .96 ,55 .32 .18 .05
35 60 7.87 4.67 2.56 1.44 .82 .66 .26 .15 .08 .02
60 45 9.65 5.07 2.66 1.60 .76 .39 .20 .11 .06 .O_
45 50 13.91 7.82 6.39 2.47 1.39 .78 .44 .25 .14 .03
50 55 0 0 0 0 0 0 0 0 0 0
55 60 6.31 2.51 1.46 .85 .49 .29 .17 .10 .06 .01
60 65 6.86 2.91 1.76 1.04 .62 .37 .22 .13 .08 .02
65 70 8.55 6.98 Z.90 1.68 .98 .57 .33 .19 .11 .03
70 75 3.81 2.16 1.23 .70 .40 .22 .13 .07 .06 .01
75 80 0 0 0 0 0 0 0 0 0 O
8D 85 4.51 2.63 1.53 .89 .52 .30 .18 .10 .06 .02
85 90 3.93 2.29 1.33 .77 .45 .26 .15 .09 .05 .01
90 95 O 0 0 0 0 0 0 0 0 0
95 100 0 0 0 0 0 0 0 0 0 0
lOO 105 0 0 0 0 0 0 0 0 0 O
105 lid 6.29 3.69 1.94 1.08 .60 .33 .18 .10 .06 .Ol
110 115 0 0 O 0 '0 0 0 0 0 0
115 120 O 0 0 0 0 0 0 0 0 0
120 125 0 0 0 0 0 0 0 0 0 0
125 130 5.12 3.07 1.84 1.10 .66 .39 .26 .14 .08 .02
130 135 0 0 0 0 0 0 0 0 0 0
135 160 6.55 2.65 1.54 .90 .52 .30 .18 .10 .06 .02
140 145 0 0 0 0 0 0 0 0 0 0
165 150 5.12 3.06 1.83 1.10 .66 .39 .26 .16 .08 .02
150 155 516 3.08 1.84 1.10 .66 .40 .24 .16 .08 .02
155 lbO 0 0 0 0 0 0 0 0 0 0
160 165 0 0 0 0 0 0 0 0 0 0
165 170 0 0 0 0 0 0 0 0 0 0
170 175 0 0 0 0 O 0 0 0 0 0
175 180 0 0 0 0 0 0 0 0 0 0
180 185 0 0 0 0 0 0 0 0 0 0
185 190 0 0 0 0 0 0 0 0 0 0
190 195 0 0 0 0 O 0 0 0 0 0
195 ZOO 0 O 0 0 0 0 0 0 0 0
200 205 0 O 0 0 0 0 0 0 0 0
205 210 0 0 0 0 0 0 0 0 0 0
210 215 0 0 0 0 0 0 0 0 0 0
215 220 0 0 0 0 0 0 0 0 0 0
220 225 0 0 0 0 0 0 0 0 0 0
225 230 0 0 0 0 0 O 0 0 0 0
230 235 O 0 0 0 0 0 0 0 0 0
235 240 0 O 0 0 0 0 0 0 0 0
240 245 0 0 0 0 0 0 0 0 0 0
265 250 0 0 0 0 0 0 0 0 0 0
250 255 O 0 0 0 O 0 0 0 0 O
255 260 5.10 3.05 1.83 1.09 .66 .39 .23 .14 .08 .02
260 265 19.09 5.79 1.76 .53 .16 .05 .01 .00 .00 .00
265 270 14.34 6.75 1.58 .52 .17 .06 .02 .01 .00 .00
270 219 17.48 6.62 2.36 .86 .32 .12 .06 .02 .01 .00
275 280 16.77 5.98 2.42 .98 .60 .16 .06 .03 .01 .00
280 285 37.23 12.18 6.06 1.36 .46 .16 .06 .02 .01 .00
285 290 22.18 8.46 3.25 1.25 .69 .19 .07 .03 .01 .00
290 295 16.68 6.97 2.92 1.23 .52 .22 .09 .06 .02 .00
295 300 111.67 36.66 12.26 6.20 1.48 .56 .20 .08 .03 .00
300 305 89.27 30.90 10.79 3.80 1.35 .69 .18 .06 .02 .00
305 310 79.64 31.30 12.66 5.03 2.06 °85 .36 .15 .07 .01
310 315 50.31 20.57 8.65 3.69 Lo45 .61 .25 .II .05 .01
315 320 66.24 26.33 9.14 3.50 1.37 .56 .22 .09 .04 .00
320 325 60.62 25.60 10.93 4.71 2.05 .90 .60 .18 .08 .01
325 330 50.16 22.99 I0.62 4.95 2.32 1.10 .52 .25 .12 .02
330 335 45.68 15.57 5.61 1.91 .69 .25 .10 .06 .01 .00
335 340 61.37 27.22 12.25 5.58 2.57 1.20 .56 .27 .13 .02
340 345 32.04 14.57 6.71 3.13 1.68 .70 .34 .17 .08 .OI
345 350 36.30 17.29 8.31 4.03 1.97 .97 .68 °26 .12 .02
350 355 5.24 2.27 .99 .63 .19 .08 .03 .02 .01 .00
355 360 47.76 26.18 12.29 6.27 3.21 1.65 .85 .66 .23 .05
FIRST HARMONIC
AMPLITUDE 842.63 339.13 162.98 63.20 29.23 16.07 7.00 3.58 1.87 .39
PHASE 2.06 2.49 2.96 3.66 3.95 4.63 4.86 5.26 5.62 6.35|IN HOURS)
SECOND HARMONIC
AMPL|FUDE 563.15 201.80 78.12 31.91 13.90 6.66 3.17 1.62 .85 .18






















































































LATITUDE = -66.55 GEOGRAPHIC LONGITUOE = 93.00
+0.4 +0.2 0.0 -0.2 -0.4 -0.6 -0.8
0 0 0 0 0 0 0
0 0 0 0 0 0 C
0 0 0 0 0 0 0
0 0 0 0 0 0 0
5.36 1.79 .60 .20 .07 .02 .01
3.19 1.34 .56 .24 .10 .04 .02
.64 .30 .14 .07 .03 .01 .01
0 0 0 0 0 0 0
0 0 0 0 0 0 0
.74 .37 .10 .09 .04 .02 .01
1.46 .44 .13 .04 .01 .00 .00
7.16 3.36 1.64 .83 .43 .22 .12
6.72 2.24 1.08 .53 .26 .13 .07
4.90 2.36 1.15 .57 .29 .15 .08
13.45 7.21 3.93 2.19 1.23 .71 041
31.69 18.01 10.67 6.55 4.13 2.67 1.76
53.48 32.01 20.36 13.52 9.28 6.52 4.68
19.41 10.77 6.37 3.93 2.50 1.62 L.08
15.98 8056 4.82 2.82 1.70 1.05 .66
10.34 4.97 2.49 1.30 .70 .39 .23
6.18 2.05 1.01 .49 .24 .12 .06
4.80 2.49 1.29 .68 .35 .lq .10
4.3T 1.96 .88 .40 .18 .08 .04
7.41 3.09 1.30 .55 .24 .10 .05
9.97 4.02 1.69 .74 o34 .16 .OT
6.65 2.63 h04 .42 .17 .07 .03
3.03 1.11 .41 .15 .06 .02 .01
6.27 2.24 .83 .33 .13 .06 .03
0 0 0 0 0 0 0
.95 .45 .21 .10 .05 .02 .01
0 0 0 0 0 0 0
.68 .30 .14 .06 .03 .Ol .01
.52 .22 .10 .04 .02 .01 .00
.40 .17 .07 .03 .01 .01 .00
.32 .13 .05 .02 .01 .00 .00
.88 .35 .14 .06 .02 .01 .00
0 0 0 0 O 0 0
0 0 0 0 0 0 0
1.04 .38 .14 .05 .02 .01 .00
0 0 0 0 0 0 0
.67 .22 .07 .02 .01 .00 .00
.43 .13 .04 .01 .00 .00 .00
.33 .10 .03 .01 .DO .00 .00
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 O
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0










































































202.34 106.55 59.77 35.39 21.93 14.10 9037 6.40 2.74
-.30 -.39 -.47 -.53 -.58 -.62 -.64 -.66 -068
157.10 87.90 51.81 31.86 20.50 13.33 8.98 6.20 2.69
-.41 -.48 -.54 -.59 -.62 -o64 -066 -.67 -.69
-152-
I'qOSCO_d tU.S.S.R.
GEOGRAPHIC LATITUDE " 55.47 GEOGI_APHIC. LONGITUDE - 3T.32
ASY.LI]ING./BETA" +0.6 4.0.4 "0.2 0.0 -0.2 -0.4 -0.6 -0.8 -1.0
-1.5
0 5 14.4T 5.OT |.78 .63 .22 .08 .03 .01 .DO .00
5 10 8.30 3.3_ 1.35 .55 .22 .09 .04 .Ol .01 .00
lO 15 h84 .80 .35 .15 .07 .03 .01 .01 .00 .OO
IS 20 15.52 5.16 1.75 .61 .22 .08 .03 .01 .00 .00
20 25 9.28 3.78 1.62 .75 .39 .23 .15 .11 .08 .05
25 30 4.13 1.66 .67 .27 oll .04 .02 .01 000 .00
30 35 6.81 2.40 .86 .32 .IZ .05 .02 .01 °DO .00
3S 40 7.42 3.08 1.31 .57 .26 .12 .05 .03 .01 .DO
40 45 14.35 4.96 1.83 .75 .36 .21 .24 °|0 .08 .OS
"45 50 62.q9 21.52 7.44 2.61 .93 .33 .12 .05 .02 .DO
SO 55 34.16 14024 5.96 2.50 1.06 .45 .19 .08 004 o00
55 60 20.74 9.33 4.22 1.93 .88 .41 .19 .09 .04 .Ol
60 65 25.06 12.42 6.21 3.13 1.59 .81 .42 .22 .11 .02
65 70 18.81 8.94 4.41 2.24 1.|6 .61 .32 .17 .09 .02
TO 75 26.68 12.29 5.97 3.02 1.57 .84 .45 .25 .14 .03
75 80 35.45 17.35 8.7q 4.59 2.46 1.35 .75 .42 °24 .06
O0 85 ?7.30 44.95 26.45 15.71 9o41 5.6T 3.43 2.09 1.28 °38
85 90 63.34 36.91 21.75 12.94 7.78 4.71 2.88 l.T7 1.10 .34
90 95 46.62 23.04 12.21 6.82 3.96 2.36 1.44 .89 .56 .18
95 100 38.2? 18.11 9.00 4.70 2.58 1.48 .88 .54 .34 .11
100 105 13.95 8.82 5.67 3.69 2.44 1.62 1.09 .74 .50 .20
105 lIO 13.10 7.64 4.64 2.91 1.88 1.24 .82 .56 .38 .15
110 115 11.14 6.T5 4.27 2.80 1.88 1.29 .09 .62 .44 .18
115 120 6.11 4.38 3.15 2.26 1.63 1.17 .84 .61 .44 .20
120 125 4.33 3.15 2.30 1.68 1.23 .90 .65 .48 .35 .16
|25 130 5.67 4.15 3.04 2.22 1.63 1.19 .88 .64 .47 .22
130 135 2.71 2.01 1.49 1.10 .82 .60 .45 .33 .24 .12
135 140 .89 o69 .54 .42 .33 .25 .20 .15 .12 006
140 145 O 0 0 0 0 O O 0 O 0
145 150 .89 .TO .54 .42 .33 .26 .20 .15 .12 .06
150 155 O O O O O 0 0 0 O 0
155 160 2.69 2.09 1.63 1.27 .99 .77 .60 .47 .36 .19
160 165 1.80 1.40 1.09 .85 .66 .51 .40 .31 .24 .13
165 ITO 1.22 .97 .77 .61 .49 .39 .31 .25 .20 .11
170 175 O 0 0 0 O 0 0 O O 0
175 180 0 O 0 O 0 0 O 0 O O
180 185 0 0 O 0 O O 0 0 O O
185 190 0 0 O 0 0 0 O 0 0 0
190 195 .89 .69 .54 .42 .33 .25 .20 .15 .12 .06
195 200 O 0 0 0 O 0 0 0 0 O
200 205 0 0 O 0 O O 0 O 0 O
205 210 O 0 O O O 0 0 0 0 0
210 215 O 0 O 0 O 0 0 0 0 0
215 220 O O O O O 0 0 0 0 0
220 225 0 0 0 O O 0 0 0 0 O
225 230 0 0 0 0 0 O 0 0 0 0
230 235 0 0 0 0 0 0 0 0 0 0
235 240 O O 0 O 0 0 0 0 O 0
240 245 .33 .27 .23 .|? .16 .|3 .11 .09 .08 .05
245 250 0 0 0 0 0 0 0 0 O 0
250 255 0 0 0 0 O 0 0 0 0 0
255 260 0 0 0 0 O 0 0 0 • 0
260 265 .66 .55 .46 .38 .32 .26 .22 *|l .|5 o10
265 270 0 0 0 0 0 0 0 0 0 0
270 275 O O 0 0 0 0 0 0 0 0
2T$ _80 O 0 0 0 O O 0 O _ O
280 285 O O 0 O 0 0 0 0 0 0
285 290 0 O 0 0 0 0 0 0 O 0
290 295 0 O 0 0 0 0 0 O 0 O
295 300 0 0 0 0 O 0 0 O 0 0
300 305 0 0 0 0 O 0 0 0 0 O
305 310 O 0 0 0 O 0 0 O 0 O
310 315 0 0 0 0 0 0 0 0 0 O
3|5 320 0 0 0 0 0 0 0 O 0 0
320 325 0 0 O 0 O 0 0 O 0 0
325 330 0 O 0 0 0 O 0 0 0 O
330 335 • 0 0 0 O 0 0 0 0 0
335 340 0 0 0 0 O 0 0 0 0 0
340 345 .57 .I7 .OS .01 .00 .00 .00 .00 .00 .00
345 350 .58 .|8 .06 .02 .01 .00 .00 .00 .00 .00
350 355 O 0 0 0 O 0 0 0 0 0
355 360 9.21 2.79 .85 .26 .08 .02 .OL .DO .00 .00
FIRST HARMONIC
AHPLITUOE 526.04 257.71 135.26 75.23 43.85 26.52 16.52 10.55 6.8T 2.53
PHASE 2.27 2.64 3.00 3.32 3.60 3.86 6.IO 4.32 4.54 5.04
(IN HOURSJ
SEC_D HARH_I|£
AHPLITUDE 355.79 182.08 99.16 56.57 33.22 20.05 12.35 7.75 4.95 1.71






LATITUDE = 36.12 GEOGRAPHIC
+0.4 +0.2 O.0 -0.2
0 5 0 0 0 0
5 10 0 0 0 0
tO 15 0 0 0 0
15 20 0 0 0 O
20 25 0 0 0 0
25 30 3.45 2.13 1.32 .82
30 35 0 0 G 0
35 4C 0 0 G 0
40 45 0 0 0 0
45 50 0 0 0 O
50 55 0 0 0 0
55 60 0 0 0 0
60 65 0 0 0 0
65 70 0 0 0 0
70 75 0 0 0 0
75 80 0 0 C 0
80 85 3.45 2.13 1.32 .82
85 90 0 0 0 0
90 95 0 0 0 0
95 100 0 0 0 0
100 105 15.69 4.75 1.44 .44
105 110 11.61 3.85 1.28 .42
II0 115 13.80 5.06 1.86 .68
115 120 0 O G 0
120 125 26.63 9.22 3.26 1.17
125 130 14.66 5.14 1.83 .66
130 135 17.57 6.69 2.56 .98
135 14D 65.18 21.66 7.33 2.54
140 145 50.32 17.11 5.87 2.03
145 15C 64.58 23.77 8.90 3.39
150 155 51.79 20.06 7.84 3.08
155 160 44.29 17.76 7.21 2.95
160 165 65.83 25.35 10.13 4.19
165 170 41.07 16.10 6.39 2.57
170 175 35.34 15.99 7.29 3.35
175 180 69.66 26.51 10.41 4.22
180 185 40.73 17.48 7.65 3.42
185 190 42.54 19.48 9.03 4.23
190 195 43.00 20.34 9.72 4.70
195 200 33.02 16.16 7.95 3.94
200 205 20.95 10.25 5.04 2.49
205 210 21.36 11.37 6.09 3.28
210 215 42.00 21.64 11.17 5.78
215 220 12.33 6.92 3.89 2.18
220 225 16.48 9.02 4.95 2.72
225 230 0 0 0 0
230 235 12.46 7.06 4.00 2.27
235 240 12.47 6.78 3.6_ 2.02
240 245 3.93 2.29 1.33 .77
245 250 12.19 7.06 4.09 2.38
250 255 7.90 4.42 2.47 1.38
255 260 0 0 0 0
260 265 3.84 2.24 1.30 .76
265 270 10.64 6.27 3.70 2.18
270 275 7.10 4.25 2.55 1.52
275 280 0 0 0 0
280 285 10.64 6.28 3.70 2.19
285 290 4.04 2.35 1.37 .80
290 295 5.97 3.31 1.84 1.02
295 300 0 0 0 0
300 305 0 0 0 0
305 310 4.30 2.50 1.46 .85
310 315 7.83 4.69 2.81 1.68
315 320 0 O 0 0
320 325 3.42 2.12 1.31 .81
325 330 0 0 0 0
330 335 4.18 2.43 1.42 .82
335 340 0 0 0 0
340 345 0 0 0 0
345 350 3.34 1.90 1.08 .61
350 355 3.39 2.10 1.30 .80
355 360 0 0 o 0
FIRST HARMONIC
AMPLITUOE 734.62 299.72 128.42 57.83 27.30
PHASE 2.35 2.83 3.36 3.91 4.45
(IN.HOURS)
SECOND HARMONIC
AMPLITUDE 453.30 171.64 67.66 27.92 12.12
PHASE 1.81 2.14 2.51 2.93 3.37
(IN HOURS)
LONGITUDE = 137.56
-0.4 -0.6 -0.8 -1.5
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 C 0 0
.51 .31 .19 .12 .07 .02
0 0 0 0 0 0
0 0 0 C 0 0
0 0 0 0 0 )
0 0 0 0 0 0
0 0 0 0 0 0,_
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 C 0 0
0 0 0 0 0 0
• 51 .31 .19 .12 .O7 .02
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
.13 .04 .01 .O0 .00 .00
• 14 .05 .02 .01 .00 °00
.25 .09 .03 .01 .00 .00
0 0 0 0 0 0
.43 .16 .06 .02 .01 .00
.24 .O9 .O3 .O1 .00 .00
.38 .15 .06 .O2 .01 .00
.90 .33 .12 .05 .02 .00
.71 .25 .09 .03 .01 .00
1.31 .51 .21 .08 .03 .00
1.22 .49 .20 .08 .03 .00
1.22 .51 .21 .09 .04 .00
1.78 .78 .35 .16 .07 .01
1.05 .43 .18 .08 .03 .OO
1.55 .72 .34 . 16 .08 .01
1.76 .75 .33 .15 .07 .01
1.55 .72 .34 .16 .08 .01
2.01 .96 .46 .23 • 11 .02
2.29 1.13 .56 .28 .14 .03
1.96 .98 .50 .25 .13 .02
1.24 .62 .31 .15 .08 .01
1.77 .96 .53 .29 .16 °04
3.00 1.56 .81 .42 .22 .04
1.23 .69 .39 .22 .12 .03
1.50 .83 .66 .25 .14 .03
0 0 0 0 0 0
1.29 .73 .41 .23 .13 .03
l. 10 .61 .33 • 18 .10 .02
• 45 .26 • 15 .09 .05 .01
1.38 .81 .47 .27 .16 .04
.77 .43 .24 .14 .08 .02
0 0 0 0 0 0
.44 .26 .15 .09 .05 .01
1.29 .76 .45 .27 .16 .04
.91 .55 .33 .20 .12 .03
0 0 0 0 0 0
1.29 .76 .45 .27 .16 .04
.46 .27 .16 .09 .05 .01
• 57 .31 .17 .10 .05 .01
0 0 0 0 0 0
0 0 0 0 0 0
.49 .29 .17 . 10 .06 .01
1.01 .60 .36 .22 .13 .04
0 0 0 C 0 0
.50 .31 .19 .12 .07 .02
0 0 0 0 0 0
.48 .28 .16 .09 .05 .01
0 0 0 C 0 0
0 0 0 C 0 0
.35 .20 .II .06 .04 .01
• 50 .31 .19 .12 .07 .02
0 0 0 0 0 0
-1.O
13.43 6.83 3.57 l.gl .43
4.98 5.46 5.89 6.29 7.12
5.53 2.64 1.32 .68 .15
3.83 4.28 4.71 5.12 6.02
-156-
NT.WASH|NGTON, U.SoA.
GEOGRAPHIC LATITUDE = 44.30 GEOGRAPHIC LONGITUDE = -7|*30
ASY.LONG./BEIA= +C.8 +0.4 ÷0.2 O.C -0.2 -0.4 -0.6 -O.8 -1.0 -1.5
C 5 4.20 3.27 2.55 1.98 1.54 1.20 .93 .73 .57 .3C
5 lC 1.38 1.08 .84 .65 .5I .40 .31 .24 .19 .10
IC 15 0 0 q C O 0 0 C O C
15 2C 3.89 3.24 2.70 2.24 1.87 1.56 1.30 1.08 .90 .57
20 25 1.56 1.30 1.08 .90 °75 .62 .52 .43 .36 .23
25 30 .78 .65 .54 .45 .37 .31 .26 .22 .18 .ll
30 35 .79 .65 .54 .45 .38 .31 .26 °22 .18 .11
35 40 2.28 .96 .41 .17 .07 .03 .01 .01 .CO .CO
40 45 G 0 0 C 0 0 0 C C 0
45 50 0 C U 0 0 C C C C O
5C 55 0 0 0 0 O 0 0 C G C
55 60 0 0 0 0 0 0 0 C 0 0
6C 65 0 C 0 0 0 0 0 C 0 0
65 7C 0 C 0 0 0 C 0 C C C
TO 75 0 C O 0 C 0 0 C 0 0
75 8C 0 0 0 G 0 0 0 C 0 0
80 85 0 C 0 0 0 0 0 C 0 C
85 90 0 0 0 0 0 C 0 C C C
90 95 0 0 0 C O 0 0 C 0 0
95 ICO .15 .14 .13 .12 .It .10 .09 .DE .08 .06
leg 105 .15 .14 .13 .12 .11 .10 .09 .08 .08 .06
1C5 llC .30 .27 .25 .23 .22 .20 .18 .17 .16 .13
110 115 .15 .14 .13 .12 .ii .10 .09 .08 .08 .06
115 120 .15 .13 .12 .II .II .IC .09 .08 .C8 .06
12C 125 0 0 0 0 0 0 0 O 0 0
125 130 0 0 0 C O C C C C 0
130 135 .15 .14 .13 .12 .II .lO .09 .0_ .08 .06
135 140 0 0 0 O C C 0 C C 0
140 145 0 0 0 C O 0 0 O 0 0
145 150 -15 .14 .13 .12 .II .10 .09 .09 .08 .C7
150 155 0 0 0 0 0 0 0 C 0 C
155 160 0 0 0 0 0 C 0 C 0 O
160 165 .16 .15 .14 .13 .12 .11 .10 .C9 .09 .07
165 170 0 0 0 0 0 0 0 C C C
170 175 0 C 0 0 C 0 0 G 0 0
175 180 O 0 0 0 0 O 0 C C C
180 185 0 0 0 0 0 0 0 C 0 0
185 190 0 0 O O C 0 0 C C 0
190 195 0 0 0 0 0 0 0 C 0 C
195 200 0 0 0 0 0 0 0 C 0 0
200 205 0 0 0 0 0 0 0 C 0 0
205 210 0 O 0 0 0 0 0 C 0 0
210 215 0 0 0 0 0 0 O C C 0
215 220 0 0 0 0 0 0 0 C 0 0
220 225 0 0 0 O 0 0 0 C 0 0
225 230 O 0 0 O 0 C 0 C C O
230 235 0 0 0 0 0 0 0 C C C
235 240 0 0 0 0 0 G 0 C C 0
240 245 0 0 0 0 0 0 0 C 0 0
245 250 7.72 2.35 o71 .22 .07 .02 .01 .CC .CO .C0
250 255 12.33 4.32 1.52 .54 .19 .07 .02 .Or .CO .00
255 260 5.18 2.09 .85 .34 .14 .06 .02 .CI .00 .00
260 265 1.40 .59 .25 .10 .04 .02 .01 .DO .CO .CO
265 270 8.T9 2.86 .96 .33 .12 .04 .02 .01 .CO .00
270 275 13.54 4.92 1.80 .67 .25 .10 .04 .01 .01 .00
275 280 0 0 0 0 0 0 0 C 0 0
280 285 8.70 J.b7 1.55 .66 .28 .12 .05 .02 .CI .CO
285 290 32.10 10.71 3.62 1.24 .43 .15 .05 .0_ .Gi .CO
290 295 60.82 22.51 8.50 3.28 1.29 .52 .21 .09 .C4 .GO
295 300 36.00 15.32 6.70 3.00 1.37 .64 .30 .14 .07 .CI
300 305 8.96 3.82 1.64 .71 .31 .13 .06 .03 .C1 .C0
305 310 21.53 9.86 4.64 2.24 1.10 .55 .28 .15 .G8 .G2
310 315 26.43 10.52 4.45 1.99 .94 .46 .23 .12 .06 .01
315 320 29.33 12.92 5.90 2.79 1.37 .69 .36 .19 .tO .C2
320 325 31.14 16.75 9.23 5.20 2.99 1.75 1.04 .62 .38 .ll
325 33C 90.22 52.92 31.33 18.70 11.25 6.81 _.15 2.54 1.57 .47
330 235 90.0| 45.41 24.51 13.96 8.28 5.06 3.16 2.00 1.28 .44
335 340 31.43 17.21 9.67 5.57 3.29 1.99 1.23 .78 .50 .17
340 345 32.49 21.62 14.67 10.10 7.03 4.93 3.47 2.4b 1.75 .75
345 35C 18.75 12.60 8.73 6.16 4.41 3.18 2.30 1.67 1.22 .55
350 355 18.53 10.76 6.58 4.24 2.87 2.02 1.46 1.09 .82 .42
355 360 1.42 1.11 .86 .67 .52 .41 .32 .25 .19 .10
FIRST HARNON|C
ARPLITUOE 540.26 267.61 143.37 82.14 49.69 3L.37 2O.48 13.74 9.42 3.95
PHASE 1.93 2.28 2.61 2.90 3.17 3.40 3.62 3.84 4.05 4.62
(IN HOURS)
SECCNC _ARMONIC
AHPLITUOE 398.74 205.22 I14.50 67.90 42.12 27.05 17.85 12.05 8.30 3.50




GEOGRAPHTC LATITUDE = -42.92 GEOGRAPHIC LONGITUDE = 147.24
ASY.LONG./BETA= +0.6 +0.4 +0.2 0.0 -0.2 -0.4 -0.6 -0.8
C 5 0 0 0 O 0 0 0 0
5 10 0 0 0 0 O 0 0 0
IC 15 .0 0 0 0 0 0 0 0
15 20 0 O O 0 O 0 0 0
20 25 0 0 0 0 0 0 0 0
25 30 0 0 0 0 0 0 0 0
30 35 0 0 O 0 0 0 0 0
35 40 0 0 0 O 0 0 0 0
40 45 0 0 C 0 O 0 0 0
_5 50 0 0 0 0 0 0 0 C
50 55 0 0 C 0 0 0 0 0
55 60 0 0 0 0 0 0 0 0
60 65 0 0 0 C O 0 0 0
65 70 0 0 0 0 0 0 0 C
7C 75 0 O 0 0 0 0 0 O
75 80 0 0 0 0 0 0 0 O
80 85 0 0 0 0 0 0 0 0
85 9C 0 0 0 0 0 0 0 0
90 95 O 0 0 0 0 0 0 O
95 100 0 0 0 0 0 0 0 C
100 105 0 0 0 0 0 0 0 O
105 11C 0 0 O 0 0 0 0 0
110 115 25.65 8.52 2.85 .96 .32 .IX .04 .01
115 120 4.98 2.00 .8L .32 .13 .05 .02 .01
120 125 3.41 1.42 .59 .25 .lO .04 .02 .01
125 I3C 6.13 2.08 .73 .27 .IO .04 .02 .01
13C 135 21.87 7.68 2.73 .98 .36 .I3 .05 .02
135 140 0 0 0 0 0 0 0 0
140 145 12.18 4.96 2.05 .85 .36 .15 .07 .03
145 LSC 9.87 3.27 l.lt .39 .14 .05 .02 .01
150 155 74.15 24.35 8.07 2.70 .91 .31 .II .04
155 160 61.32 24.96 10.25 4.25 1.78 .75 .32 .14
160 165 17.60 7.77 3.45 1.55 .70 .32 .14 .07
165 170 25.79 12.17 5.7g 2.77 [.34 .65 .32 .16
170 175 26.07 9.72 3.81 1.58 .70 .32 .16 .08
175 180 26.93 12.70 6.16 3.06 1.55 .80 .42 .22
180 185 33.57 16.19 7.95 3.98 2.02 1.05 .55 .29
185 190 41.31 22.76 12.69 7.15 4.07 2.34 1.36 .79
lqO 195 119.76 65.31 36.92 21.37 12.56 7.46 4.47 2.69
195 200 68.85 34.28 17.70 9.46 5.22 2.97 1.73 1.03
200 205 21.65 13.68 8.76 5.66 3.68 2°41 1.59 1.05
205 210 24.91 14.26 8.39 5.06 3.13 1.97 1.27 .82
210 215 14.93 10.45 7.32 5.14 3.60 2.53 1.78 1.25
215 220 9.48 6.74 4.79 3.41 2.43 1.73 1.23 .88
220 225 5.28 3.91 2.8q 2.14 1.59 1.17 .87 .64
225 230 2.66 1.97 1.46 1.08 .80 .59 .44 .32
230 235 1.32 .98 .72 .54 .40 .29 .22 .16
235 240 0 0 0 0 0 0 0 0
240 245 4.33 3.37 2.62 2.04 1.59 1.24 .96 .75
245 250 1.73 1.35 1.05 .82 .64 .49 .39 .30
250 255 1.75 1.36 I.Oe .83 .64 .50 .39 .3C
255 260 O 0 C 0 0 0 0 0
260 265 0 0 O O 0 0 0 0
265 270 0 0 0 0 0 0 0 0
27C 275 0 0 0 0 0 0 0 0
275 280 O 0 C 0 O 0 0 0
280 285 .40 .33 .28 .23 .19 .16 .13 .11
285 290 1.20 1.00 .83 .69 .57 .48 .40 .33
290 295 .39 .33 .27 .23 .19 .16 .13 .11
295 30G .78 .65 .54 .45 .38 .31 .26 .22
3CC 305 0 0 0 0 0 0 0 C
305 310 .38 .31 .26 .22 .18 .15 .13 .IC
310 315 .37 .31 .26 .22 .18 .15 .12 .10
315 320 0 0 0 C 0 0 0 0
32C 325 0 O 0 0 0 O 0 0
325 330 0 0 0 0 0 0 0 0
330 335 0 0 0 0 0 0 0 0
335 34G 0 0 0 0 0 0 0 O
340 345 0 O 0 O O 0 0 O
345 350 0 0 0 O 0 0 0 O
350 355 0 0 0 0 0 0 0 C
355 36C 0 0 0 0 0 0 0 0
FIRST HARMONIC
AMPLITUDE 595.70 285.20 146.95 80.71 46.73 28.23 17.64 11.34
PHASE 1.97 2.35 2.73 3.07 3.39 3.68 3.94 4.2D
{IN HOURS)
SECOND HARMONIC
AMPLITUDE 426.59 209.17 110.75 62,08 36.25 21.79 13.39 8.38
















































































































































































































































LATITUDE = 48.20 GEOGRAPHIC LONGITUDE = 11.60
+0.4 +0.2 0.0 -0.2 -0.4 -0.6 -0.8 -1o0
-1.5
3.52 1.27 .46 .17 .06 .02 =Ol .00 .DO
4.73 1.91 .79 .33 .14 .06 .03 .OI .00
4.05 1.49 .56 .21 .08 .03 .01 .01 .OO
8.89 3.22 1.22 .48 .20 .09 .04 .02 .00
19.55 6.63 2.26 .78 .27 .09 .03 .Ol .00
15.83 6.35 2.56 1.04 .42 .IT .07 .03 .GO
9.46 4.11 1.79 .78 .34 .15 .07 .03 .00
11.86 5.20 2.39 1.10 .51 .24 .11 .05 .01
13.30 6002 2.82 1.36 .67 .33 .17 .08 .02
5.2T 2.14 .88 .3T .15 .07 .03 .01 .00
18.10 9.08 4.61 2.37 1.23 .64 .34 .18 .04
11.35 5.84 3.05 1.61 .86 .46 .25 .14 .03
19.83 9.51 4.78 2.49 1.33 .72 .40 .22 .05
22.36 11.29 5.86 3.12 1.69 .93 ._2 .29 .07
26.18 14.36 7.99 4.50 2.57 1.48 .88 .50 .14
27.31 15.78 9.18 5.38 3.18 1.89 1.13 .6? .19
24.09 14.21 8.47 5.09 3.09 1.89 1.16 °72 .22
13.68 8.72 5.57 3.57 2.29 1.47 .95 .61 .21
5.24 3.43 2.25 1.68 .97 .66 .42 .28 .10
5.11 3.42 2.29 1.53 1.03 .69 .46 .31 .11
2.57 1.72 1.15 .77 .51 .34 .23 .15 .06
3.88 2.70 1.88 1.31 .91 .63 .44 .31 .12
3.92 2.67 1.82 1.24 .84 .58 .39 .27 .10
1.31 .90 .62 .43 .29 .20 .14 .10 004
2.57 1.79 1.25 .88 .61 .43 .30 .21 .09
O 0 0 0 0 0 0 0 0
O 0 0 O 0 0 0 0 0
3.84 2.70 1.90 1.33 .94 .66 .67 .33 .16
2.51 1.79 1.27 .90 .64 .46 .32 .23 .10
0 0 0 0 0 0 0 0 0
1.26 .90 .64 .45 .32 .23 .16 .12 .05
O 0 0 O 0 0 0 0 0
2.44 1.77 1.28 .93 .68 .49 .36 .26 .12
0 0 O 0 0 0 0 0 0
C 0 0 0 0 0 C 0 0
0 0 0 0 O 0 0 0 0
0 0 O 0 0 0 C O 0
1.15 .85 .63 .47 .34 .25 .19 .14 .07
1.14 .84 .62 .46 .34 .25 .19 .14 .07
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 O 0 0 0 0 0
0 0 0 0 0 0 0 O 0
1.20 .86 .61 .43 .31 .22 .16 .11 .05
0 O 0 O 0 0 0 0 0
0 0 O 0 0 O 0 O O
0 0 0 0 0 0 C 0 0
0 0 0 0 0 0 0 0 0
1.19 .88 .65 .48 ;36 .26 .20 .15 .07
1.19 .88 .65 .48 .36 .26 .20 o15 007
0 o 0 0 0 0 0 0 0
2.34 1.73 1.28 .95 .70 .52 .38 .28 .13
0 0 0 O 0 0 0 0 0
0 0 0 0 0 O 0 0 0
0 0 0 O 0 0 O O 0
0 0 O O 0 0 0 '0 0
O _ 0 0 0 0 0 0 0
0 0 0 0 O 0 O 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 G 0 0 0 0 0 0 0
0 O C 0 0 0 O 0 0
C o 0 O 0 0 C 0 0
0 0 0 O 0 0 0 0 0
0 0 0 O 0 0 O 0 0
0 o 0 0 0 0 0 O 0
0 0 0 0 O 0 O 0 0
5.74 1.8! .57 .18 .06 .02 .01 .00 000
3.27 1.20 .44 .16 .06 .02 .01 .00 .00
4.G3 1.61 .65 .26 .11 .04 .02 .01 .00
4.18 1.3_ .48 .17 .06 .02 .OI .00 .00
3.36 1.2_ .47 .18 .07 .03 .Ol .OO .00
254.16 126.96 67.25 37.33 21.48 12.72 7.70 4.74 1.51
3.07 3.56 4.03 4.45 4.83 5.17 5.50 5.81 6.57
159.33 84.47 _7.48 27.66 16.48 9.98 6.12 3.80 1.20





















































































LATITUDE = 80.05 GEOGRAPHIC LONGITUDE = 18.25
+0.4 +0.2 0.0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.5
.52 .25 .12 .06 .03 .01 .01 .00 .OO
0 O 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 O 0 0 0 0 0 0 O
.60 .18 .05 .02 .0l .00 .00 .00 .00
5.04 2.64 1.41 .76 .41 .22 .12 .07 .02
.64 .24 .09 .03 .01 .00 .OO .00 .00
1.65 .81 .40 .20 .10 .05 .02 .01 .00
7.89 3.99 2.05 1.06 .56 .29 .16 .08 .02
10.99 4.79 2.17 1.03 .51 .27 .15 .08 .02
9.80 4.46 2.18 1.14 .63 .37 .22 .13 .04
15.97 8.77 5.16 3.18 2.01 1.30 .84 .56 .20
15.64 9.83 6.26 4.04 2.64 1.75 1.17 .80 .32
13.26 9.27 6.57 4.71 3.42 2.51 1.85 1.38 .69
5.42 3.86 2.79 2.04 1.52 1.16 .90 .71 .42
5.98 3.51 2.10 1.28 .80 .52 .34 .23 .10
2.15 1.34 .84 .53 .34 .22 .14 .09 .03
1.50 .81 .45 .25 .15 .09 .05 .03 .01
3.05 1.52 .77 .39 .20 .I0 .05 .03 .01
1.08 .55 .28 .15 .08 .04 .02 .01 .00
1.92 .87 .39 .18 .08 .04 .02 .01 .00
2.75 L.34 .67 .34 .17 .09 .05 .02 .01
1.87 .T6 .31 .13 .05 .02 .01 .00 .00
2.7I 1.01 .38 .15 .06 .02 .01 .00 .00
1.92 .T8 .31 .13 .05 .02 .01 .00 .DO
0 0 0 0 0 0 0 O 0
2.34 .91 .36 .15 .06 .02 .01 .00 .OO
4.47 1.89 .84 .40 .19 .10 .05 .03 .00
.70 .21 .06 .02 .01 .00 .00 .00 .00
0 0 0 0 0 0 0 0 0
0 O 0 O O 0 0 0 0
°22 .10 .05 .02 .01 .00 .00 .00 .00
0 0 0 0 0 0 0 0 0
.86 .42 .21 .10 .05 .02 .01 .01 .00
0 O 0 0 0 0 O 0 0
0 0 0 0 0 0 0 0 0
.14 .06 .03 .01 .01 .00 .00 .00 .00
0 0 0 0 0 0 0 0 0
.64 .30 .14 .06 .03 .01 .01 .00 .00
0 0 0 O 0 0 0 0 0
0 0 0 0 0 0 0 0 0
• 63 .28 .13 .06 .02 .01 .00 .00 .00
0 0 0 0 0 0 0 0 0
.45 .19 .08 .04 .OZ .01 .00 .00 .00
• 39 .16 .07 .03 .01 .O| .00 .00 .00
.44 .18 .07 .03 .01 .01 .00 .00 .00
l.Ol .41 .16 .07 .03 .01 .00 .OO .00
• 09 .04 .02 .OL .00 .00 .00 .00 .00
1.55 .57 .21 .08 .03 .01 .00 .DO .OO
.29 .12 .05 .02 .01 .00 .00 .00 .00
1.22 .41 .13 .04 .01 .00 .00 .00 .00
1.54 .4T .14 .04 .01 .00 .00 .00 .00
0 0 0 0 0 0 0 0 0
.55 .20 .07 .03 .01 .00 .00 .00 .00
0 0 0 0 0 0 0 0 0
• 86 .28 .09 .03 .01 .00 .00 .00 .OO
• Z? .09 .03 .01 .00 .00 .00 .00 .OO
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
.54 .28 .15 .08 .04 .02 .01 .01 .00
.86 .42 .21 .10 .05 .02 .01 .01 .00
.81 .38 .18 .08 .04 .02 .01 .OO .00
1.96 .86 .37 .16 .07 .03 .01 .OL .00
2.04 .83 .33 .14 .05 .02 .01 .00 .00
6.41 2.14 .72 .24 .08 .03 .01 .00 .00
0 O 0 0 0 0 O 0 0
6.88 2.57 .98 .38 .15 .06 .02 .01 .00
0 0 0 0 0 0 0 O 0
100.92 56.52 33.45 20.71 13.30 8.82 6.00 4.19 1.87
2.64 2.80 2.92 3.00 3.06 3.10 3.14 3.17 3.24
67.56 41.76 26.62 17.41 11.65 7.96 5.54 3.93 L.80





















































































LATITUDE : 48.42 GEOGRAPHIC
+0.4 +0.2 000 -0.2
LONGITUDE : 2.12
-0.4 -0.6 -0.8 -1.0 -1.5
3.91 1.44 .54 .21 .08 .03 .01 .01 .00
8059 3.10 1.17 046 .19 .08 .04 .02 000
19.04 6.45 2.20 .76 .26 .09 .03 .01 .00
15.40 6.18 2.49 1.01 .41 .17 .07 .03 .00
9017 3.98 1.74 076 .33 .15 .06 .03 000
10.36 4.78 2021 1.03 .48 o23 .11 .05 .01
13092 6.13 2.82 1034 .65 o32 .16 008 o02
5009 2007 .85 .35 .15 .06 003 .01 .00
15.37 7.83 4.07 2.17 1018 .66 .3B .23 .08
8.58 4.41 2.30 1.22 .65 .35 .19 .L0 o02
19.75 L0.13 5.40 2097 1.67 .96 .57 .34 .11
25058 12.5T 6o39 3.35 1.79 .98 .54 .30 o07
28.01 15.39 8.59 4086 2.78 1.61 .94 .55 .15
33.88 19099 11.92 7018 4.36 2o68 1.65 lo03 .33
21052 12.69 7.57 4.57 2.79 1.72 1.06 .67 .21
12.26 7085 5.03 3.23 2.07 1.33 .86 .55 .19
5001 3.35 2.25 lo50 1.01 .68 o45 .30 .11
3072 2.47 1.64 1.08 .72 .48 .32 .21 008
3.81 2.65 h86 1.28 .89 062 .43 .30 012
5012 3.50 2.39 1.63 1.11 .76 .52 .36 .14
2.51 L.75 lo23 .86 .60 042 .29 .21 .08
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
3074 2o63 1.85 1030 .91 .64 o45 .32 .13
2045 1074 lo24 .88 .63 .44 .32 o22 010
1022 .87 .62 ._ .31 .22 016 011 005
0 0 0 0 0 0 0 0 0
2.29 1066 1.20 .87 .63 .46 .33 .24 .11
0 0 0 0 0 0 0 0 0
2.09 1055 1015 .85 .63 .46 .34 .25 .12
051 .40 .31 .24 .19 .15 .11 .09 .05
0 0 0 0 0 0 0 0 0
2.23 1.62 1017 .85 .62 .45 .32 o24 .11
1.03 .76 056 .42 .31 .23 .17 .12 .06
2.02 1049 hll 082 .61 045 .33 .25 .12
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
1004 077 ,57 .42 031 .23 .17 013 .06
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
o48 038 .29 o23 .1O .14 .11 .08 004
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 "0
0 O 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
5.61 1.77 .56 -18 .06 .02 .01 .00 .00
3019 1017 .43 .16 o06 .02 001 000 .00
3.90 1.56 .63 025 .10 .04 .02 001 .00
2.51 .87 .31 *12 .05 .02 .01 000 .00
4080 1.68 060 022 .08 .03 001 001 .00
4.63 1080 .71 .29 .12 005 -02 .01 .00
3.32 1026 .49 019 008 .03 001 .00 .00
256.10 130.31 70.53 40010 23.68 14.41 8.97 5.70 1096
3.11 3.61 4.07 6048 4083 5015 5.43 5.69 6.27
155.13 82007 45.88 26.52 15.65 9.38 5.68 3.48 1.06
3.09 3.52 3.88 4017 4.41 4.61 4.80 4098 5.39
-15%
OTTAWA_CANAOA
GEDGRAPH[C LATITUDE = 45.40 GEOGRAPHIC
ASY.LONG./SETA= +C.6 +0.4 +0.2 0.0 -0.2
0 5 I.II .93 .77 .64 .53
5 IO 1.11 .92 .77 .64 .53
I0 15 .37 .31 .25 .21 .le
15 2C 0 C Q 0 0
20 25 O 0 0 0 0
25 30 0 C 0 0 0
3C 35 O 0 0 C 0
35 4C 0 0 0 C C
40 45 C O 0 0 0
45 50 0 C 0 0 O
5C 55 .05 .05 .04 .04 .04
55 6C .21 .19 .18 .16 .15
60 65 .10 .C9 .09 .08 .07
65 70 .lO .09 .09 .08 .07
70 75 0 0 O 0 O
75 8C O 0 0 0 0
8C 85 0 O 0 0 0
85 9C O O 0 0 0
90 95 0 C 0 C O
95 ICC 0 0 O C 0
ICC 105 O 0 O 0 0
1C5 llC 0 0 0 0 0
llC 115 0 0 C 0 0
115 120 0 0 0 O 0
12C 125 0 0 0 0 0
125 130 0 0 o C O
130 135 0 C 0 0 0
135 14C 0 0 0 0 0
I4C 145 0 O o 0 0
145 150 O 0 o 0 0
lSC 155 0 0 0 0 0
I55 160 0 0 0 0 0
16C 165 0 0 0 0 O
165 17C 0 0 0 0 0
17C L75 0 C 0 C 0
175 180 O 0 0 0 0
18C I85 0 C 0 O 0
185 I90 0 0 0 0 0
tgc 195 0 C 0 0 0
195 20C 0 0 o 0 0
2CC 205 O 0 0 0 0
2C5 210 0 0 D 0 0
2tO 215 C C 0 0 O
215 22C 0 0 o 0 0
220 225 0 0 o 0 0
225 230 0 C 0 0 0
23C 235 0 0 0 0 0
235 240 0 0 o 0 C
240 245 L5.67 4.87 L.54 .49 .15
245 250 7.42 2.72 t.O0 .37 .13
250 255 5.75 2.33 .94 .38 .I5
255 26C L.55 .65 ,28 .12 .05
260 265 5.49 1.85 .65 .24 .09
265 270 19.82 6.94 2.4_ .09 .32
270 275 0 0 C 0 0
275 280 9.69 4.08 1.72 .73 .3I
28C 285 48.6I 17.05 6.08 2.20 .81
285 290 60.53 22.71 8.76 3.47 1.41
290 295 33.86 14.14 6.09 2.69 1.22
295 300 22.47 9.91 4.49 2.09 .99
30C 305 14.95 6.57 2.96 1.36 .66
305 310 23.37 9.74 4.33 2.03 .99
3IC 315 43.51 19.17 8.89 4.33 2.21
315 320 76.98 43.35 24.97 14.64 8.70
320 325 97.35 57.31 36.13 20.55 12.51
325 330 64.82 3g.cl 19.22 10.10 5.62
330 335 43.26 28.C0 18.66 12.38 8.41
335 340 11.78 7.03 4.40 2.87 1.93
34C 345 11.11 6.46 3.96 2.56 1.74
345 350 13.21 6.96 3.87 2.29 1.44
350 355 .82 .64 .50 .39 .30
355 360 .74 .62 .52 .63 .36
FIRST HARMONIC
AMPLIIUOE 599.62 290.62 151.54 84.22 49.34
PHASE 1.68 1.95 2.21 2.63 2.62
(IN HOURS)
SECOND HARMONIC
AMPLIIUOE 462.65 232.90 I26.09 12.25 43.21























































• 02 .01 .00
.03 .01 .01





• 56 .27 .13
• 48 .24 .12
.31 .15 .0_


































































































GEOGRAPHIC LATITUOE = 65.00 GEOGRAPHIC LONGITUOE = 25042
ASY.LQNG./EETA_ +0.6 +004 +0.2 000 -002 -004 -0.6 -0.8 -1.0 -1.5
0 5 12.16 3.81 1.20 .38 .12 .04 .01 000 .00 000
5 10 11074 4059 1.03 074 030 .13 .05 .OZ 00| .00
10 15 3.76 l._ .36 .22 009 .03 .01 .01 .00 .00
15 20 1034 .58 025 .11 .03 .02 *01 000 000 000
20 25 1.30 .67 030 014 006 .03 001 .01 000 000
25 30 4.00 1048 o58 .24 010 004 .02 .01 .00 000
30 35 0.24 2073 o91 030 .10 .03 .01 000 .00 .00
35 40 25.21 8055 2.92 1.00 .35 .12 00_ 001 .01 .00
#*0 43 76.71 31.84 13.66 6.04 2075 1028 .61 .30 .15 003
45 50 13.12 6028 3.03 1048 073 o37 .19 010 003 001
50 53 14.21 7.52 4.02 2.17 1.18 .6_ o36 .20 .11 003
60 20.33 11059 6.70 3092 2032 1.39 .84 .Sl o31 .09
60 65 63.09 38°43 23.53 14.48 8.95 5.55 3.43 2.15 1.35 .42
65 TO 58006 33.28 19.67 11097 7.62 4.67 2.97 1.91 1024 .43
70 75 60006 35.67 22.16 14.26 9.44 6.37 4.37 3.04 2.13 .90
75 80 25.46 15.07 9033 6.02 4.02 2.75 1.93 1037 .99 .46
80 85 19.78 11.27 6088 4.14 2.68 1.01 1026 -91 .67 .33
85 90 9.65 4.82 2.56 1048 .93 064 .47 .37 029 018
90 _15 17067 7.87 3.96 2.29 1051 1.10 .85 .69 .56 .35
95 100 15.80 5.82 2028 .96 .43 .21 -10 .06 o03 .01
100 105 0 0 0 0 0 0 0 0 0 0
105 110 2059 1027 .62 ,31 .15 .07 .I)4 002 o01 .00
110 115 0 0 0 0 0 0 0 0 0 0
115 120 1.67 005 .46 .27 .18 014 .11 009 008 007
120 125 .20 019 o17 016 .15 .14 .12 012 oll .09
125 130 1.07 .53 .28 .17 .11 .09 007 .06 .05 .0_
130 135 0 0 0 0 0 0 0 0 0 0
135 140 .66 028 012 .05 .02 .01 .00 .00 .00 000
140 145 0 0 0 0 0 0 0 0 0 0
145 150 .45 o19 .08 003 o01 001 000 000 .00 000
150 155 .01 .01 001 .01 001 o01 .01 .01 001 001
1S5 160 .33 014 .06 .02 .01 .00 .00 .00 .00 .00
160 165 0 0 0 0 0 0 0 0 0 0
165 170 .01 .01 .01 001 .01 001 .01 001 001 .01
1¥0 175 .85 .14 .14 .OS .02 .01 .00 000 000 .00
175 180 0 0 0 0 0 0 0 0 0 0
180 185 0 0 0 0 0 0 0 0 0 0
183 190 0 0 0 0 0 0 0 0 0 0
190 195 0 0 0 0 0 0 0 0 0 0
195 200 0 0 0 0 0 0 0 0 0 0
200 205 0 0 0 0 0 0 0 0 0 0
205 210 0 0 0 0 0 0 0 0 0 0
210 215 0 0 0 0 0 0 0 0 0 0
215 220 0 0 0 0 0 0 0 0 0 0
220 225 1.16 .42 .16 .06 002 .01 .00 .00 .00 .00
225 230 0 0 0 0 0 0 0 0 0 0
230 235 0 0 0 0 0 0 0 0 0 0
235 240 0 0 0 0 0 0 0 0 0 0
2_D 245 .01 o01 o01 001 001 _01 001 001 001 001
2_5 250 001 .01 .01 .01 .01 .01 .01 .01 .01 001
250 253 1.30 .43 .14 .OS 002 .01 .00 .00 000 .00
2S5 260 0 0 0 0 0 0 0 .0 0 0
265 1010 014 oll 003 001 000 000 000 000 .00
265 270 .96 .29 .08 002 .01 .00 .00 .00 .00 .00
270 273 0 0 0 0 0 0 0 0 0 0
2?5 280 0 O 0 0 0 0 0 0 0 0
280 285 0 0 0 0 0 0 0 0 0 0
285 290 .01 .01 .01 001 001 .01 .01 .01 001 .01
290 293 O 0 0 0 O 0 0 0 0 0
295 300 .01 .01 .01 o01 .01 .01 .01 001 001 .01
300 305 0 0 0 0 0 0 0 0 0 0
305 310 0 0 O 0 0 0 O 0 0 0
310 315 0 0 0 0 0 0 0 0 0 0
315 320 001 .01 001 001 001 001 001 .01 001 o01
320 325 0 0 0 0 0 0 0 0 0 0
325 330 0 0 0 0 0 0 0 0 0 0
3]0 335 001 .01 .01 .01 001 .01 .01 .01 001 .01
335 340 0 0 0 0 0 0 0 0 0 0
143 21055 7.15 2.39 000 027 009 .03 .01 .00 000
145 330 8.65 3.49 l._a# .60 .25 .10 .04 .02 001 000
350 355 1.68 .75 .34 015 007 o03 .01 .01 .00 000
355 360 1078 .83 039 o18 008 004 .02 .01 .00 .00
FIRST HARMONIC
ANPLITUOE 439.95 223088 122.08 70052 42.70 26.85 17.42 11060 7.90 3029
PHASE 2o03 2.27 2o47 2.63 2077 2.89 2.99 3009 3.18 3.43|IN HOURS)
SECOND HARMONIC
AIIPLITUOE 322.02 176.20 101.83 61.37 38023 24.47 16.03 10073 7031 3001




ASY.LONG./SETA = +0.6 +0.4
0 5 14.88 4.89
5 10 34.64 11.29
10 15 66.01 23.82
15 20 36.60 14.98
20 25 21.82 9.38
25 30 33.59 13.15
30 35 24.24 10.71
35 40 23.54 11.04
40 45 28.74 13.70
45 50 32.53 13.10
50 55 31.95 18.29
55 60 28.11 13.57
60 65 32.93 17.20
65 70 25.36 13.33
70 75 25.19 13.91
75 80 28.65 16.77
80 85 12.84 7.75
85 90 9.45 5.55
90 95 19.61 12.16
95 I00 6.66 4.34
100 105 I2.02 7.50
105 II0 12.13 7.96
II0 115 16.76 10.97
115 120 0 0
120 125 6.75 4.40
125 130 7.34 4.96
130 135 2.06 1.34
135 140 5.03 3.42
140 145 2.75 1.89
145 150 5.67 3.97
150 155 0 0
155 160 6.95 3.36
160 165 0 0
165 170 0 0
170 175 2.64 1.82
175 180 0 0
180 185 5.53 3.87
185 190 0 0
190 195 0 0
195 200 0 0
200 205 0 0
205 210 0 0
210 215 0 0
215 220 0 0
220 225 0 0
225 230 0 0
230 235 0 0
235 240 0 0
240 245 0 0
245 250 0 0
250 255 O 0
255 260 0 0
260 265 0 0
265 270 2.96 2.10
270 275 0 0
275 280 0 0
280 285 0 0
285 290 0 0
290 295 0 0
295 300 0 0
300 305 0 O
305 310 0 O
310 315 0 0
315 320 0 0
320 325 0 0
325 330 19.13 6.03
330 335 9.66 3.55
335 340 7.80 3.15
340 345 14.58 6.99
345 350 11.76 4.16
350 355 10.85 3.87










= 42.93 GEOGRAPHIC LONGITUDE = 0-25
+0.2 0.0 -0.2 -0.4 -0.6 -0.8
1.63 .55 .19 .07 .02 .01
3.72 1.26 .42 .14 .05 .02
8.73 3.26 1.24 .48 .Ig .08
6.15 2.53 1.05 .63 .18 .08
_.04 1.74 .75 .33 .14 .06
5.35 2.25 .97 .63 .19 .09
4.83 2.22 t.04 .69 .24 .12
5.23 2.50 1.21 .59 .29 .14
6,59 3.20 1.57 .78 .3g .19
5.61 2.54 1.21 .60 .30 .16
9.03 4.55 2.34 1.22 .64 .34
6.70 3.38 1.74 .91 .49 .26
9.08 4.84 2.60 1.41 .77 .42
7.08 3.79 2.05 1.12 .62 .34
7.73 4.32 2.43 1.37 .78 .44
9.89 5.89 3.53 2.14 1.31 .81
4.69 2.84 1.72 1.04 .63 .39
3.26 1.92 1.14 .67 .40 .26
/.56 4.70 2.93 1.83 1.14 .71
2.83 1.85 1.2l .79 .52 .34
4.69 2.93 1.84 1.15 .73 .46
5.25 3.47 2.30 1.53 1.02 .69
7.19 4.71 3.09 2.03 1.34 .88
0 0 0 0 0 0
2.87 1.88 1.23 .80 .52 .36
3.35 2.26 1.53 1.04 .70 .47
.87 .57 .37 .24 .16 .10
2.32 1.58 1.07 .73 .49 .34
1.30 .89 .61 .42 .29 .20
2.78 1.94 1.36 .95 .67 .47
0 0 0 0 0 0
2.28 1.55 1.05 .71 .49 .33
0 0 0 0 0 0
0 0 0 0 0 0
1.25 .86 .59 .41 .28 .19
0 0 0 0 0 0
2.71 1.90 1.33 .93 .65 .46
0 0 o 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
1.50 1.06 .76 .54 .38 .27
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 o 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
1.90 .60 .19 .06 .02 .01
1.30 .48 .18 .06 .02 .01
1.28 .52 .21 .08 .03 .01
1.76 .64 .24 .09 .04 .01
1.51 .56 .21 .08 .03 .01
1.39 .50 .18 .07 .02 .OI










































































120.94 63.99 35.82 20.90 12.58 7.74 _.84 1.58
4.17 4.79 5.35 5.82 6.22 6.55 6.84 7.41
48.01 26.22 15.71 9.84 6.28 6.06 2.64 .93
3.89 4.04 5.23 5.70 6.07 6.37 6.62 7.10
-162-
RESOLUTE,CANADA
GEOGRAPH[C LATITUOE = 74.69 GEOGRAPHIC LONGITUDE = -96.91
ASY.LONG./BETA= _0.6 ÷0°6 +C.2 0.0 -0.2 -0.6 -0.6 -0.8 -1.0
-1.5
0 5 6.62 2.60 [.08 .46 .20 .09 .06 .02 .0| .00
5 10 6.65 2.16 .69 .22 .07 .02 .01 .OC .CO .00
10 15 2.24 .66 .lq °06 .02 o00 .00 .00 .GO .CO
15 20 0 0 0 O 0 0 0 0 0 0
2C 25 O 0 0 O 0 0 0 0 0 0
25 30 0 0 0 0 0 0 0 G 0 0
3C 35 0 0 0 0 0 0 0 O 0 0
35 40 0 O 0 0 0 0 0 0 0 0
40 45 0 0 0 C 0 0 0 G 0 O
45 50 1.02 .50 .25 .12 .06 .03 .01 .01 GO0 .CO
50 55 0 0 0 0 0 0 0 O 0 0
55 60 0 0 C 0 0 0 0 0 0 0
60 55 G 0 0 C 0 0 0 C 0 0
65 70 0 0 0 C 0 0 0 0 0 0
70 75 0 0 0 0 O 0 0 O 0 0
75 80 0 0 0 0 0 0 0 0 0 0
80 85 .83 .39 .18 .08 .04 .02 .01 .00 .00 900
85 90 0 0 0 O 0 0 0 0 0 0
90 95 0 0 0 0 0 0 0 O 0 0
95 lO0 .77 .34 .15 .OT .03 .01 .01 .00 .00 .00
100 105 0 0 0 O 0 0 0 C 0 0
IC5 110 0 0 0 0 0 0 0 C 0 0
110 115 .73 .32 .14 .06 .03 .01 .00 .00 .00 .00
115 120 .68 .29 olZ .05 .02 .01 .00 .00 o00 .00
120 125 .63 .26 .11 °04 .02 .01 .00 .00 .00 .00
125 130 1.98 .CO .3_ .13 .05 .02 .01 .00 .CO .00
130 135 0 0 0 0 0 0 0 0 0 0
135 160 3.56 1.30 .48 .18 .06 .02 .01 .00 .00 .GO
160 [65 0 0 0 0 0 0 0 0 0 0
165 150 5.60 1.81 .51 .19 .06 .02 .01 .00 .00 .GO
150 155 2.01 .59 .17 .05 .02 .00 .00 .OO .00 .00
155 160 0 0 0 0 0 0 0 0 0 0
160 165 0 0 O 0 0 0 0 0 0 0
165 170 0 0 0 0 0 0 0 0 0 0
1T0 175 0 0 0 0 0 0 0 0 0 0
175 180 0 0 0 0 0 0 0 0 0 O
180 185 0 0 0 0 0 0 0 0 0 0
185 190 0 0 0 0 0 0 0 0 0 0
190 195 5.99 2.04 .70 .25 .09 .03 .01 .00 .00 .CO
195 200 .19 .08 .03 .01 .01 .00 .00 .OO .00 .00
200 205 1.90 1.C0 .53 .28 .14 .08 .04 .02 .01 .00
205 210 2.62 1.28 .6_ .30 .15 .07 .06 .02 .01 .00
210 215 6.25 1.95 .89 .41 .19 .09 .06 .02 .01 .00
215 220 3.45 1.48 .6_ .27 .12 .05 .02 .01 .00 .00
220 225 6.57 2.77 1.1_ .51 .22 .10 .05 .02 .01 .00
225 230 17.72 6.03 2.06 .71 .24 .08 .03 .01 .00 .00
230 235 10.88 4.37 1.82 .78 .35 .15 .07 .03 .01 .00
235 260 17.86 6.63 2.52 .99 .40 .|7 .07 .03 .0| .00
260 265 2.55 .75 .2_ .07 .02 .01 .00 .00 .CO .00
265 250 5.12 2.97 1.73 1.01 .59 .35 .21 .12 .07 .02
250 255 5.36 2.96 1.62 .90 .51 .29 .16 .09 .05 .01
255 260 5.66 3.51 2.2U 1.39 .90 .58 .38 .25 .IT .07
260 265 12.G2 6.76 3.86 2.26 1.32 .79 .48 .30 .19 .07
265 270 21.22 10.78 6.15 3.87 2.61 1.85 1.35 1.02 .78 .44
270 275 35.45 21.88 13.95 9.15 6.15 4.22 2.96 2.G9 1.50 .70
275 280 29;C0 15.86 8.91 5.13 3.02 1.81 1.11 .69 .64 .15
280 285 18.97 8.91 4.49 2.43 1.6i .8_ .55 .36 .24 .09
285 290 29.17 11.76 5.06 2.36 1.15 .60 .33 .19 .11 .03
290 295 16.29 6.76 3.10 1.57 .87 .51 .31 .19 .12 .04
295 300 6.38 2.48 1.05 .67 .23 .11 .06 .03 .02 .00
300 305 1.66 .96 .55 .32 .18 .11 .06 .03 .02 .01
305 310 4.58 2.66 1.30 .69 .37 .20 .11 .06 .03 .01
310 315 2.14 1.05 .52 .25 .12 .06 .03 .01 .01 .00
315 320 6.06 2.C5 1.0_ .56 .28 .14 .07 .04 .02 .00
320 325 3.06 1.33 .58 .25 .11 .05 .02 .01 .CO .GO
325 330 7.05 3.31 1.57 .76 .37 .18 .09 .05 .02 .00
330 335 7.64 2.56 .86 .29 .10 .03 .01 .00 .CO .00
335 360 2.31 1.08 .50 .24 -11 .05 .02 .01 .01 .00
360 345 1.86 .83 .37 .17 .08 .03 .02 .01 .00 .00
365 350 2.90 1.26 .53 .23 .10 .06 .02 .01 .00 .CO
350 355 4.69 1.81 .73 .30 .12 .05 .02 .01 .00 .CO
355 360 0 0 C 0 0 0 0 0 0 0
FIRST HARMONIC
ARPLIrUDE 238.33 116.56 61.41 34.56 20.56 12.80 8.28 5.52 3.78 1.63
PHASE .53 .57 .60 .61 .61 .60 .59 .57 .56 .51
(IN HOURS)
SECOND HARHONIC
ANPLItUDE 135.58 76.76 43.60 26.62 16.86 11.00 7.37 5.04 3.52 1.56






















































































LATITUDE = 64.09 GEOGRAPHIC LONGITUDE = -21.58
+0.4 ÷0.2 0.0 -0.2 -0.4 -0.6 -0.8 -1.0
4.12 2.15 1.13 .60 .32 .17 .09 .05
3.22 1.58 .78 .39 .20 .10 .05 .03
9.79 5.66 3.31 1.95 1.16 .70 .42 .26
35.50 22.02 13.79 8.68 5.49 3.48 2.21 1.41
38.05 22.09 13.20 8.07 5.01 3.16 2.02 1.30
28.80 18.64 12.41 8.45 5.85 4.10 2.90 2.06
21.03 13.38 8.85 6.05 4.27 3.08 2.27 L.TO
5.13 3.03 1.90 1.26 .89 .66 .51 .40
8.33 4.14 2.08 1.06 .55 .29 .16 .10
9.76 3.76 1.57 .76 .45 .32 .26 .23
2.04 1.07 .56 .30 .15 .08 .04 .02
0 0 0 0 0 0 0 0
0 0 0 O 0 0 0 0
1.27 .65 .34 .19 .12 .08 .06 .06
.03 .03 .03 .03 .04 .04 .04 .04
0 0 O 0 0 0 0 0
.68 .32 .15 .07 .03 .02 .01 .00
0 0 O O 0 0 0 0
.41 .19 .08 .04 .02 .01 .OO .00
0 0 0 0 0 0 0 O
.27 .12 .05 .02 .01 .00 .OO .00
0 0 0 0 0 0 0 0
.18 .08 .03 .01 .01 .00 .00 .00
0 0 0 0 O 0 0 0
.13 .05 .02 .01 .OO .DO .DO .00
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
.34 .14 .06 .02 .01 .00 .00 .OO
0 0 0 0 0 0 0 0
O 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 O 0
0 0 0 0 0 0 0 0
.47 .17 .06 .02 .01 .00 .00 .00
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 O 0 0 O 0 0 0
0 0 0 0 0 0 0 0
.46 .15 .05 .02 .01 .00 .OO .00
0 0 0 0 0 0 O 0
.66 .20 .06 .02 .01 .OO .DO .00
0 0 0 0 0 0 O 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
11.41 4.17 1.55 .58 .22 .09 .03 .01
.76 .36 .IT .08 .04 .02 .01 .00
0 0 0 0 0 0 O 0
4.67 l.bO .57 .21 .08 .03 .01 .01
2.38 .85 .31 .11 .04 .01 .01 .00
2.71 L.O7 °42 °17 .07 .03 .01 .00
.55 .24 .10 .04 .02 .01 .00 .00
.61 .28 .12 .06 .02 .01 .01 .00
1.35 .57 .24 .10 .05 .02 .01 .00
2.78 .88 .28 .09 .03 .01 .00 .00
1.65 .61 .22 .08 .03 .01 .DO .00
31.22 12.29 4.99 2.08 .90 .39 .18 .08










































































210.46 114.81 66.50 40.42 25.55 16.67 11.18 1.68 3.30
2.35 2.57 2.74 2.87 2.97 3.05 3.13 3.20 3.38
161.95 94.77 57.83 36.45 23.60 15.65 10.59 7.31 3.13





LATITUDE * -22.90 GEOGRAPHIC L(_dGITUOE


















































































-006 -0.8 -1,,0 -105
17036 8018 3.90 1.88 092 045 .23 .11 .02
8.12 3082 1083 089 .44 .22 .11 006 .01
26.58 13039 6078 3045 1076 .90 047 024 o05
9.87 5019 2.72 1.43 075 .39 .21 .11 .02
7.65 4°17 2.23 1021 .66 .36 020 oll o03
5005 2065 1039 073 .38 .20 011 .06 001
12067 6061 3.46 1081 095 050 026 .14 .03
9.29 5022 2094 1.65 093 .52 .30 017 004
7039 4028 2048 104_ 083 .49 028 016 004
9011 5013 2.89 1063 092 052 .29 .16 .04
0 O 0 0 0 0 0 0 0
9096 5041 2094 lo60 o87 048 o28 o14 003
5.78 3.40 2000 1.18 069 041 o24 014 .04
4079 2079 1062 094 055 032 o19 011 003
2047 10_ 084 049 028 o16 010 006 001
2027 1032 .T7 045 .26 .15 009 005 001
3071 2020 lo31 .T8 .46 028 017 010 .03
0 0 0 0 0 0 0 0 0
205T 1050 087 051 029 .IT .10 .06 .01
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
3.34 1085 1003 o57 .32 .18 010 .05 .01
7.87 4.71 2062 1.69 1.01 o61 036 022 006
2.56 1049 .87 .30 .29 017 010 .06 001
0 0 0 0 0 0 0 0 0
4008 20H 1046 088 052 .31 .19 011 .03
5.9_ 3.60 2018 1.32 .80 048 029 018 .05
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 O 0 0 0 0
2001 1014 .65 037 .21 o12 007 004 .01
0 0 0 0 0 0 O 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 O 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 O 0 0 O 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
10023 3023 1o02 o32 o10 o03 001 000 000
6012 2.25 .82 .30 011 .04 .01 .01 .00
4026 1.72 069 .28 .11 .04 .02 001 .00
8.75 3001 1.06 038 .14 005 .02 .01 000
12075 4065 1.71 064 024 009 003 001 000
2040 1007 048 022 010 004 002 .01 000
27.50 9076 3056 1033 051 .20 008 .03 .00
35030 12009 4018 1046 .52 018 007 002 000
29.49 11.48 4.56 1.85 .TT 032 014 .06 .01
24.15 9.63 3087 h57 064 .27 .11 005 .01
33020 12.79 5.02 2.01 .81 033 o14 .06 .01
• 21046 9.59 4.37 2003 .95 046 .22 011 .02
20053 8099 3096 1075 o78 o35 o16 007 001
19094 8.15 3.44 1.49 .66 .30 013 006 .01
29.00 12.63 5.65 2059 1.21 .58 .28 .14 .02
839o14 339095 144.78 64.96 30.65 15012
2.00 2._ 2095 3048 4.02 4053
7074 4008 2020 050
5.00 5.41 5078 6.51
212.79 82023 32092 13070 5094 2.68 1.26 062 .12
1.68 1098 2.32 2070 3011 3054 3.98 4.43 5051
-165-
GEOGRAPHIC LAT1TU(3E
ASY.LONG./BETA = +0.6 +0.4
0 5 15.43 5.79
5 10 6.31 2.54
10 15 18.83 6.89
15 20 33.27 10.79
20 25 66.49 23.16
25 30 40.60 15.46
30 35 31.02 12.89
35 40 38.69 15.46
40 45 28.61 12.56
45 50 28.89 12.71
5G 55 30.61 14.14
55 60 29.45 13.62
60 65 42.47 17. I0
65 7C 38.53 18.77
70 75 19.20 9.79
75 80 39.68 20.65
80 85 28.11 14.78
85 90 20.93 12.01
90 95 21.I6 12.02
95 100 9.03 5.42
100 105 9.06 5.44
105 110 12.99 7.75
110 115 6.32 3.91
115 120 15.91 9.82
120 125 7.46 4.63
125 13D 9.76 6.25
130 135 8.75 5.46
135 140 4.36 2.88
140 145 8.95 5.80
145 150 5.43 3.47
150 155 4.43 3.01
155 160 2.48 1.58
160 165 2.08 1.36
165 170 2.15 1.44
170 175 0 0
175 180 2.13 1.42
180 185 4.20 2.78
185 190 2.18 1.50
190 195 2.26 1.55
195 200 0 0
200 205 4.37 2.97
205 210 2.23 1.53
210 215 0 0
215 220 0 0
220 225 0 0
225 230 0 0
230 235 0 0
235 240 0 0
240 245 0 0
245 250 O 0
250 255 0 0
255 260 0 0
260 265 0 0
265 270 0 0
270 275 2.16 1.49
275 280 0 0
280 285 0 0
285 290 0 0
290 295 0 0
295 300 0 0
300 305 0 0
305 3IC 0 (3
310 315 0 0
315 320 0 0
320 325 2.06 1.38
325 330 0 0
330 335 0 0
335 360 5.68 1.67
340 345 16.15 5.21
345 35C 10.81 3.97
350 355 11.18 4.56
























































































-0.4 -0.6 -0.8 -1.5
.13 .05 .02 .01 .(30
.07 .03 .01 .00 .00
• 17 .07 .03 .01 .DO
• 14 .05 .02 .01 .00
.44 .17 .07 .03 .00
.33 .13 .05 .02 .00
.40 . 17 .07 .03 .00
.68 .21 .09 .06 .01
.59 .28 .16 .07 .Cl
• 55 .26 .12 .06 .01
.76 .37 .18 .09 .02
• 80 .61 .21 .11 .02
.70 .36 .17 .09 .02
1.20 .62 .32 .17 .03
.78 .63 .24 .13 .03
1.68 .91 .5C .27 .06
1.18 .63 .36 .18 .04
1.32 .76 .66 .25 °06
1.30 .75 .63 .25 .07
.Tl .63 .26 .16 .06
.71 .43 .26 • 16 .06
1.01 .61 .37 .22 .07
.57 .36 .22 • 16 .06
1.45 .90 .56 .35 • 11
.70 .66 .28 .18 .06
1.05 .68 .63 .28 .09
.84 .53 .36 .21 .07
.55 .36 .24 .16 .06
1.02 .66 .63 .28 .09
.59 .38 .26 .16 .05
• 66 .43 .29 .20 .08
.26 .IT .11 .07 .02
.26 .16 .IC .OT .02
.29 .19 .13 .09 .03
0 0 C 0 0
.28 .19 .13 .08 .03
.53 .35 .23 .15 .05
.36 .23 .16 .lI .06
.35 .26 .16 .11 .06
0 0 0 0 0
.63 .63 .29 .20 .07
.36 .26 .16 .II .06
0 .0 (3 O 0
0 0 0 0 0
0 0 0 0 0
0 0 (3 0 0
0 0 0 0 0
0 0 O 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 O
0 0 0 0 0
0 0 O 0 O
0 0 0 O 0
.33 .23 .16 .II .06
0 0 0 0 0
0 0 (3 (3 0
0 0 C 0 O
0 0 O 0 0
0 0 (3 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
.27 .18 .12 .08 .03
0 0 0 0 0
0 0 0 0 0
.01 .00 .00 .00 .00
• 06 .02 .01 .(30 .00
.07 .03 .01 .00 .DO
.13 .05 .02 .01 .00
• II .04 .01 .01 .00
-1.0
18.03 10.60 6.15 3.71 1.11
5.75 6.21 6.62 6.97 7.72
6.68 3.97 2.62 1.50 .68




ASY.LONG.IBETA- _006 _0.4 .0.2 0.0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.5
0 5 25045 13044 7.47 4030 2.54 1.52 .93 .57 035 011
S 10 78.22 47.71 29.58 18.55 12.72 7.46 4.77 3.06 1.97 067
LO IS 48074 29.74 18060 11086 7.68 5.04 3.35 2.24 1.52 059
13 20 48.26 30.99 20.45 13.79 Q045 6.57 4.62 3.28 2.34 1.04
20 25 34036 18.85 10.55 6.04 3055 2.14 1.32 .84 055 o21
25 30 54009 26.50 13.65 7036 4015 2.45 l.Sl 097 066 029
30 35 36.10 17003 8.42 4042 2.50 1053 1002 .72 .54 030
35 40 26.36 11036 5010 2042 1.24 .70 .43 029 021 .11
40 45 15.30 4003 1.53 048 015 .05 .02 .00 000 .00
45 50 8.94 405T 2034 1.20 .62 .32 016 .08 .04 .01
50 55 9020 3.78 1059 068 030 013 006 003 001 .00
55 60 12.85 S029 2022 .95 042 019 .08 .04 .02 000
60 65 0 0 0 0 0 0 0 0 0 0
65 70 2093 1.37 o64 .30 014 .07 003 001 .01 .00
70 75 2.25 1.03 040 023 012 .07 005 .03 003 .02
75 80 hel 001 .37 .tO .10 .06 004 .03 .03 .02
00 85 1056 .73 .37 .22 .IS 011 .09 .08 .00 .06
85 90 4066 1.96 .86 o41 022 014 011 .09 008 .06
90 95 0 0 0 0 0 0 0 0 0 0
95 100 4.41 1.65 o63 o25 011 006 00_ .03 003 .02
100 LOS 0 0 0 0 0 0 0 0 0 0
lOS 110 3013 1.04 .34 011 .04 .01 .00 000 000 000
110 115 3o04 1.17 035 .ll .03 .01 000 000 .00 .00
115 120 0 0 0 0 0 0 0 0 0 0
120 125 0 0 0 0 0 0 0 0 0 0
125 130 0 0 0 0 0 0 0 0 0 0
130 135 0 0 0 O 0 0 0 0 0 0
133 140 0 0 0 O 0 0 0 0 0 0
140 145 0 0 0 0 0 0 0 0 0 0
145 190 0 0 0 0 0 0 0 0 0 0
150 155 0 0 0 0 0 0 * 0 0 0 0
155 160 0 0 0 0 0 0 0 0 0 0
160 16S 0 0 0 0 0 0 0 0 0 0
16S 170 0 0 0 0 0 0 0 0 0 0
170 175 0 0 0 0 0 0 0 0 0 0
175 180 0 0 0 0 0 0 0 0 0 0
180 183 0 0 0 0 0 0 0 0 0 0
185 190 0 0 0 0 0 0 0 0 0 0
190 195 0 0 0 0 0 0 0 0 0 0
195 200 0 0 0 0 0 0 0 0 0 0
200 205 0 0 0 0 0 0 0 0 0 0
205 210 0 0 0 0 0 0 0 0 0 0
210 215 0 0 0 0 0 0 0 0 0 0
215 220 0 0 0 0 0 0 0 0 0 0
220 225 0 0 0 0 0 0 0 0 0 0
225 230 0 0 0 0 0 0 0 0 0 0
230 235 0 0 0 0 0 0 0 0 0 0
235 240 0 0 0 0 0 0 0 0 0 0
240 245 0 0 0 0 0 0 0 0 0 0
243 250 0 0 0 0 0 0 0 0 0 0
250 255 0 0 0 0 0 0 0 0 0 0
255 260 0 0 0 0 0 0 0 0 0 0
260 265 0 0 0 0 0 0 0 0 0 0
265 270 0 0 0 0 0 0 0 0 0 0
270 275 0 0 0 0 0 0 0 0 0 0
275 280 i2.5q 4.16 !:38 .46 .16 .05 .02 .01 .00 .00
280 285 0 0 0 0 0 0 O 0 0 0
285 290 2.45 .99 040 .16 .07 003 001 000 .00 .00
290 295 .58 .25 .LO .04 .02 .01 .00 000 000 .00
295 300 0 0 0 0 0 0 0 0 0 0
300 305 .57 .25 .11 .05 .02 .01 .00 .00 .00 .00
305 310 0 0 0 0 0 0 0 0 0 0
310 31$ 1062 .48 014 o04 .01 000 .00 .00 .00 000
315 320 5.04 1069 .58 .20 .07 .03 .01 .00 .00 000
320 325 0 0 0 0 0 0 0 0 0 0
325 330 2089 1.06 .39 014 .05 o02 o01 000 000 000
330 335 0 0 0 0 0 0 0 0 0 0
335 340 0 0 0 0 0 0 0 0 0 0
340 345 33032 11.73 4.18 1051 055 .20 .08 003 001 000
345 350 22.92 8063 3.35 1034 055 .23 o10 o04 o02 000
350 355 16048 7.41 3.41 lo60 o76 .37 .18 .09 o05 .01
355 360 13.93 6.48 3.08 1.50 .75 .38 .20 .10 .06 .01
FIRST HAPJqONIC
ANPLITUDE 470057 242.42 132.86 76.75 46031 28.96 18.66 12.33 8.33 3o39
PHASE 1.24 1.25 1.25 h25 1.24 1025 1.27 1.30 1.34 1.51
(IN HOURS)
SECOND HARNONIC
ANPLIIUOE 356083 196.86 113064 68.11 42.12 26.74 17.37 LhSO 7074 3.07




GEOGRAPHIC LATITUDE = 51.20 GEOGRAPHIC LONGITUDE = -115.61
ASY.LONG./BETA = +0.6 +0.4 +0.2 O.O -0.2 -0.4 -0.6 -0.8
0 5 .17 .16 .15 .14 .12 .12 .11 .IO
5 IC .87 .80 .74 .68 .63 .58 .53 .49
IC 15 .1_ .16 .15 .14 .13 .12 .11 .10
15 20 .17 .16 .15 .14 . .13 .12 .11 .IC
20 25 O 0 0 O 0 0 O C
25 30 O 0 0 O 0 0 0 C
3C 35 0 0 0 0 0 0 0 0
35 40 0 O 0 0 O 0 O O
40 45 0 0 0 0 O 0 0 C
45 50 0 0 0 0 O 0 O C
50 55 0 0 0 0 0 0 0 0
55 60 0 O O 0 0 0 O O
60 65 0 0 0 0 0 O 0 0
65 70 0 0 0 0 0 0 0 0
70 75 0 0 0 0 0 0 O O
75 80 0 0 0 0 0 0 0 0
80 85 0 0 0 0 O 0 0 0
85 90 0 0 0 0 0 0 O 0
90 95 O O 0 0 0 0 0 0
95 lOO 0 0 0 0 0 0 0 0
100 105 C 0 0 0 O 0 O 0
105 110 O O 0 0 0 0 0 0
110 115 0 0 0 0 0 0 0 0
115 120 0 0 0 0 0 0 0 0
120 125 0 0 0 0 0 0 0 0
125 130 0 0 0 0 O O O 0
130 135 0 0 0 0 0 0 0 O
135 140 0 0 0 0 O O 0 0
140 145 0 0 0 0 0 0 O 0
145 150 O 0 0 0 0 O 0 0
150 155 0 0 0 0 O 0 0 O
155 160 O 0 0 0 0 0 O 0
160 165 0 0 O 0 0 0 0 O
165 170 0 0 O 0 0 0 O O
ITO I75 0 0 0 0 0 0 0 0
175 180 0 0 0 0 0 0 0 O
180 185 0 0 C 0 0 0 0 0
&85 190 0 0 0 0 0 0 0 O
190 195 0 0 0 0 0 0 0 0
195 _00 10.84 3.41 1.08 .34 .11 .03 .Ol .DO
200 205 5.24 1.92 .71 .26 .10 .03 .01 .00
205 210 3.03 1.2Z .49 .20 .08 .03 .01 .01
210 215 2.09 .87 .36 .15 .06 .03 .01 .00
215 Z20 1.21 .52 .23 .10 .04 .02 .01 .00
220 225 10.39 3.27 1.03 .33 .10 .03 .01 .00
225 230 6.75 2.59 1.00 .39 .15 .06 .02 .01
230 235 0 0 C 0 0 0 0 0
235 240 54.45 21.13 8.40 3.41 1.41 .60 .26 .11
240 245 34_58 13.01 5.07 2.05 .86 .37 .17 .08
245 250 27.62 11.10 6.65 2.02 .91 .42 .20 .10
250 255 18.32 8.48 4.03 1.96 .98 .50 .26 .13
255 260 26.29 12.73 6.83 3.74 2.08 1.18 .68 .39
260 265 76.58 44.47 26045 15.98 9.77 6.02 3.74 2o33
265 270 91.71 47.91 26.47 15.26 9.04 5.48 3.38 2.11
270 275 89.13 52.16 31.86 20.17 13.14 8.75 5.92 4.06
275 280 34.08 18.82 _0.95 6.70 6.28 2.83 1.92 1.33
280 285 54.58 24.68 12.45 7.03 4.40 2.98 2.12 1.57
285 290 8.74 5.61 3.74 2.58 1.83 1.36 .99 .75
290 295 0 0 0 0 0 0 0 O
295 300 6.56 3.69 2.06 1.33 .93 .69 .54 .63
300 305 17.89 8.33 4.38 2.63 1.78 1.31 1.02 .82
305 310 6.04 3.34 2.10 1.47 1.11 .88 .71 .59
31D 315 0 0 0 0 0 0 0 0
315 320 0 0 0 0 0 0 O 0
320 325 0 0 0 0 0 0 0 0
325 330 0 0 0 0 0 O 0 0
330 335 0 0 0 0 0 O O 0
335 340 0 0 0 0 0 0 0 0
340 345 0 0 O 0 0 0 0 0
345 350 0 0 O 0 0 0 O 0
35C 355 0 0 C 0 0 0 O 0
355 360 .17 .16 .15 .13 .12 .11 *lO .IG
FIRST HARMONIC
AMPLITUDE 546.00 273.18 167.21 86.61 SI.31 32.50 2|.32 |4.6D
PHASE 1.26 1.43 1.58 1.73 1.88 2.02 2.18 2.36
(IN HOURS)
SECOND HARMONIC
AMPLITUDE 650.82 2]3.08 128.79 75.15 45.80 28.88 18.71 12.37





























































































































































GEOGRAPHICLAT TUOE= 56.80GEOGRAPHICLONGITUDE= 60.63
ASY-LONG./BETA= +0,6 +0.6 +0,2 0.0 -0,2 -006 -0,6 -0.8
0 5 030 .09 ,03 ,01 000 .00 .00 .00
5 10 0 0 0 0 0 0 O 0
10 15 .36 ,30 ,25 -21 ,17 ,16 .12 ,10
15 20 9,08 2.75 ,83 ,25 .08 ,02 .01 .00
20 25 14,14 5,13 1,95 ,81 038 ,22 .15 ,11
25 30 7,63 3,27 1.46 .70 ,38 ,23 ,15 ,11
30 35 1,71 .74 ,32 ,14 .06 ,03 .01 ,00
35 40 9,62 3,38 1,30 .58 ,31 .20 .14 ,11
40 45 11,82 4.14 1,46 o51 ,18 006 .02 001
45 50 2,08 .97 ,45 .21 ,10 005 .02 ,01
50 55 _,22 2.11 ,85 ,35 ,14 .06 ,02 ,01
55 60 4,77 1,83 ,72 ,29 ,12 .05 ,02 001
60 65 9,61 3,59 1,45 ,61 .27 o12 .05 ,03
65 70 46,53 14,T7 4,70 1.50 .48 ,15 .05 ,02
70 75 55,06 21099 8,85 3,59 1,47 ,61 .25 ,11
T5 80 25,15 11035 5o19 2,41 1.13 .54 ,26 ,13
80 85 19,37 9,32 4,53 2,22 1,09 ,54 .27 .14
85 90 14.90 7.87 4,18 2.23 1020 064 ,35 ,19
90 95 25.38 11.59 5,59 2,82 1,47 ,78 ,42 023
95 100 26.75 11003 5.17 2,54 1,30 .69 ,37 ,20
lO0 105 97,56 55.48 32,02 18069 11,02 6,55 3.91 2,35
105 110 52.18 30,05 17,56 10,40 6,23 3.77 2.3| 1.42
lid 115 43,82 25,36 14.91 8.89 5.39 3,31 2.05 1,29
115 120 54,83 24.04 11.37 5,80 3,1T 1,84 1.11 .70
120 125 12.02 7,52 4,80 3oll 2.05 1.37 ,92 ,63
125 130 9.81 6,45 4,34 2.96 2,04 1,41 ,98 ,68
130 135 12.56 7,56 4,69 3,00 1,97 1,32 ,90 062
135 140 14,15 8,64 5059 3,78 2,63 1.86 1.34 ,97
140 165 5,37 3.98 2,94 2,18 1,61 1019 .88 065
165 150 1,35 1000 ,74 .55 o41 ,30 ,22 ,16
150 155 ,88 .69 ,53 042 °32 ,25 .20 °15
155 i60 0 0 0 0 0 0 0 0
160 165 ,88 .69 ,53 ,42 .32 .25 020 o15
165 170 .88 .69 ,53 .42 032 °25 ,ZO 015
ITO IT5 2,65 2.06 lobl 1,25 °97 .76 .59 °46
175 180 ,88 ,69 .53 .42 °32 .25 ,20 ,15
180 185 .89 °69 .54 ,42 033 ,25 ,20 .15
185 190 0 0 0 0 O 0 O 0
190 195 ,90 ,70 .56 ,42 .33 026 .20 °16
195 200 0 0 0 0 0 0 0 0
200 205 0 0 O 0 0 0 0 0
205 210 0 0 0 0 0 0 0 O
210 215 0 0 0 0 0 O 0 0
215 220 0 0 0 0 0 0 O 0
220 225 0 0 0 0 0 0 0 0
225 230 0 0 0 0 0 0 0 0
230 235 ,36 .30 ,25 021 ,17 °14 ,12 .10
235 240 0 0 0 0 0 0 0 O
240 245 O 0 0 0 0 0 0 0
245 250 0 0 0 0 0 0 0 0
250 255 0 0 0 0 0 0 0 0
25_ 260 0 0 0 0 0 0 0 0
260 265 .36 ,30 ,25 .21 ,17 .15 -12 .10
265 270 0 0 0 0 0 O 0 0
270 215 0 0 0 O 0 0 0 0
275 280 0 0 0 0 0 0 0 0
280 285 O 0 0 0 0 0 0 0
285 290 0 0 0 0 0 0 0 0
290 295 0 0 0 0 0 0 0 0
295 300 0 0 0 0 0 0 0 0
300 ]05 0 0 0 0 0 0 0 0
305 310 0 0 0 0 0 0 O 0
310 315 0 0 0 0 0 0 0 0
315 320 0 0 0 0 0 O 0 0
320 325 0 0 O 0 0 O 0 0
325 330 O 0 O 0 0 0 O 0
330 335 0 0 O 0 0 O 0 0
335 340 .36 ,30 .25 ,21 ,17 .14 °12 ,10
340 345 O 0 0 0 0 O 0 0
345 350 0 0 0 0 0 0 0 0
350 355 0 0 0 0 0 0 0 0
3_5 360 0 0 0 0 0 0 0 0
FIRST HARMONIC
AMPLITUDE 524,00 257.87 135,80 75,71 64.,19 26,75 16.67 10.63
PHASE 2.16 2.49 2.80 3.07 3.32 3.53 3.72 3089
IIN HOURS)
SECUND HARMONIC
AMPLITUDE 3_3.11 186.57 101.69 57.89 34.04 20.53 12,64 7.92
















































































































































































































































LATITUDE = 39.90 GEOGRAPHIC
+0.4 +0.2 0.0 -0.2
4.80 3.52 2.58 1.90
0 O 0 O
1.30 1.01 .79 .61
1.96 1.52 1.19 .92
.65 .51 .40 .31
.66 .51 .60 .31
.66 .51 .40 .31
.67 .52 .41 .32
0 0 0 0
0 0 0 O
.33 .28 .23 .19
.36 .28 .23 .19
.33 .28 .23 .19
.99 .82 .69 .57
.32 .27 .22 .19
.32 .26 .22 .18
0 0 O 0
0 0 0 0
0 0 0 0
.30 .25 .21 .IT
0 O O 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 O 0 0
0 0 0 0
0 0 O 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
5.22 1.65 .52 .17
2.96 1.09 .60 .15
2.58 1.05 .¢2 .17
.74 .31 .13 .06
5.87 1.95 .66 .23
3.91 1.51 .59 .23
2.00 .81 .32 .13
9.19 3.23 1.17 .43
27.13 9,86 3.65 1.37
16.21 6.68 2.80 1.20
13.80 6.22 2.86 1.33
7.78 3.20 1.35 ,58
14.72 6.56 3.08 1.51
9.58 4.02 1.74 .T8
18.88 9.32 4.68 2.39
18.26 9.61 5.19 2.86
71,11 39.39 22.53 13.17
35.18 19.69 11.31 6.65
15.72 9.41 5.73 3.54
11.01 6.69 4.16 2.64
11.17 6.53 3.93 2.44
4.39 3.09 2.18 1.54
6.99 5.08 3.69 2.69
292.44 149.42 81.42 46.81
2.29 2.65 2.98 3.29
215.58 112.66 62.47 36.L5
2.33 2.65 2.93 3.17
LONGITUDE = -75.35
-0.4 -0.6 -0.8 -1.O
1.39 1.02 .75 .55
0 0 0 0
.68 .37 .29 .23
.72 .56 .64 .34
.24 .19 .15 .11
.24 .19 .15 .11
.24 .19 .15 .II
.25 .19 .15 .12
0 0 0 0
O 0 0 0
.16 .13 .11 .09
.16 .13 .11 .09
.16 .13 .11 .09
.48 .40 .33 .27
.16 .13 .11 .09
.15 .13 .11 .09
0 0 0 0
0 0 0 0
0 0 0 0
.14 .12 .10 .08
0 0 0 O
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
.05 .02 .01 .00
.05 .02 .Ol .00
.07 .03 .01 .00
.02 .OL .00 .00
.08 .03 .Ol .00
.09 .04 .02 .01
.05 .02 .01 .00
.17 .07 .03 .01
.52 .20 .08 .03
.52 .23 .10 .05
.63 .30 .15 .07
.26 .11 .05 .02
.76 .39 .20 .11
.37 .18 .09 .05
1.24 .65 .34 .19
1.61 .92 .53 .31
1.82 4.69 2.83 1.72
3.99 2.43 1.50 .94
2.22 1.41 .90 .58
1.70 1.11 .73 .48
1.55 1.01 .67 .45
1.09 .77 .54 .39










































































28.11 17.48 LL.20 1.35 2.81
3.58 3.84 4.10 _.35 4.99
21.58 13.19 8.21 5.19 1.74
3.38 3.58 3.16 3.95 4._5
- 170-
TBILISIt U.5. S.R.
GEOGRAPHIC LATITUDE = 62.08 GEOGRAPHIC LONGITUDE = 46°70
ASY.LONG. IBETA= +0.6 +0.4 4"0.2 0.0 -0.2 -0.6 -0.6 -0.8
0 5 0 0 0 0 0 0 0 O
5 I0 O 0 O 0 0 0 0 0
10 15 22.11 6.97 2.20 .70 .22 .07 .02 .01
15 20 10.97 4.03 1.48 .54 o20 .07 .03 .01
20 25 6.73 Z.TI 1.09 .44 .18 .OT .03 .01
25 30 16.4| 5.51 1.89 .6T .24 .09 .03 .0|
30 35 11.52 4.11 i.49 .55 .21 .08 .03 .01
35 40 15.40 5.18 Z.20 .85 .33 .13 .05 .02
40 45 18.30 7.03 2.7T 1.12 .46 .19 .08 .03
65 50 21.0T 6.80 2.22 .T4 °25 .09 .03 .01
50 55 55.27 1T.82 5.79 1.90 .63 .21 .07 .03
55 60 62.00 23.23 U.8I 3.39 1.32 .53 .21 .09
r 60 65 38.63 15.97 6.62 2.75 1.14 .48 .20 .08
65 70 29.42 12.38 5.23 2.22 .94 .40 .IT .07
70 75 43.16 17.06 6.99 2.95 1.28 .57 .26 .|2
75 80 24.94 11.01 4.97 2.30 1.08 .52 .25 .12
80 85 22.59 10.03 4.48 2.02 .91 .42 .19 .09
85 90 32.00 15.39 7.47 3.66 1.80 .90 .45 .23
4 90 95 42.82 17.42 7.48 3.38 t.59 oTT .38 .19
95 |00 42.52 20.26 9.89 4.93 2.50 1.29 .6T .35
100 105 40.34 19.69 9.86 5.06 2.67 1.44 -80 .45
105 110 31.30 19.19 9.94 5o18 2.72 1.43 .76 .41
110 i15 25.42 13.61 7.33 3.98 2.17 1.19 .66 .37
115 120 15.90 8.8T 4.96 2.T8 1.57 .88 .50 .28
120 125 22.30 12.39 6.90 3.85 2.15 1.21 .68 .38
125 130 14.45 8.51 5.01 2.96 1.75 1.03 .61 .36
130 135 5.99 3.54 2.09 1.24 .T3 .43 .26 .15
135 140 12.49 7.56 4.58 2.T8 1.68 1.02 .62 .38
140 145 10.08 5.94 _.51 2.08 1.24 .T4 .44 .ZT
145 150 9.10 5.50 3.33 2.02 1.23 .75 .45 .28
LSO 155 12.42 7.67 4.76 2.93 1.81 1.12 .69 .43
155 160 12.43 7.83 4.94 3.12 1.97 1.25 .79 .50
160 165 0 0 0 0 0 0 0 0
165 lTO 14.55 9.09 5.68 3.55 2.22 1.39 .87 .54
lTO 175 2.19 1.43 .93 .61 .39 .26 .IT .11
175 180 8.02 5.16 3.33 Z.15 1.39 .90 .58 .38
180 185 7.33 4.78 3.12 2.04 1.33 .8T .57 .37
185 lqO 4.33 2.82 1.84 1.20 .78 .51 .33 .22
190 195 2.57 1.64 1.04 .66 .42 o27 .17 .11
195 200 5.01 3.35 Z.24 1.50 1.00 .hi .45 .30
200 205 2.13 1.39 .90 .59 .38 .25 .16 .11
205 210 0 0 0 0 0 0 0 0
210 215 0 O 0 0 0 0 0 0
215 220 1.63 1.12 .77 .53 .36 .25 .17 .12
220 225 2.15 1.40 .91 .60 .39 .25 .16 .11
225 230 2.49 1.66 l.ll .T4 .50 .33 .22 .15
230 235 0 0 0 0 0 0 0 0
235 240 0 0 0 0 0 0 0 0
240 245 0 0 0 0 0 0 0 0
245 250 2.53 1.69 1.13 .75 .50 .34 .23 .15
250 255 0 0 C 0 0 0 0 0
255 260 2.55 1.70 1.14 .T6 .5! .34 .23 .15
260 265 0 0 0 0 0 0 0 0
265 270 0 0 O 0 0 0 0 0
270 ZT5 2.53 1.69 1.13 .76 .51 .34 .23 .15
275 280 0 D 0 0 0 0 0 0
280 285 u 0 o 0 0 0 0 fl
285 290 0 0 0 0 0 0 0 0
290 295 0 0 0 0 0 0 0 0
295 300 0 O 0 0 0 0 0 O
300 305 0 0 0 0 0 0 0 0
305 310 1.52 1.05 .72 .50 .34 .23 .16 .11
310 315 0 0 0 0 0 0 0 0
315 320 0 0 0 0 0 0 O 0
• 320 325 0 0 0 0 0 0 0 0
325 330 0 0 0 0 0 0 0 0
330 335 0 0 0 0 O 0 0 0
335 340 0 0 0 0 0 0 0 0
340 345 0 0 0 0 0 0 0 0
345 350 0 0 O 0 0 0 0 0
• 350 355 1.66 1.14 .T9 .54 .3T .26 .18 .12
355 360 0 0 0 0 0 0 0 0
FIRST HARMONIC
AMPLITUDE 590.10 258.18 121.01 60.52 31.97 17.62 10.04 5.85
PHASE 2.66 3.27 3.91 4.54 5.11 5.63 6.08 6.47
(IN HOURS)
SECOND HARMONIC
AMPLITUDE 305.08 119.16 50.79 24.09 12.60 7.06 4.13 2.48















































































































































































































































LATITUDE = 35.67 GEOGRAPHIC










































































-0.6 -0.6 -0.8 -1.0
0 0 0 0 0
0 0 0 0 0
.62 .25 .16 .08 .05
.06 .02 .00 .00 .00
.26 .08 .02 .01 .00
.27 .10 .06 .01 .00
.24 .10 .06 .02 .01
.A7 .17 .06 .02 .01
.39 .15 .06 .02 .01
.20 .09 .04 .02 .01
.65 .17 .06 .03 .01
1.01 .37 .14 .05 .02
1.62 .51 .19 .07 .03
1.33 .57 .25 .11 °05
1.17 .49 .21 .09 .06
1.55 .64 .27 .11 .05
1.58 .71 .33 .15 .07
1.41 .67 .32 .15 .08
1.43 .67 .31 .15 .07
1.82 .86 .61 .20 .go
1.12 .56 .26 .13 .07
2.b2 1.29 .66 .32 .16
2.59 1.34 .69 .36 .19
°64 .30 .15 .07 .03
2.32 1.25 .68 .37 .20
1.93 1.03 .55 .29 .16
1.37 .73 .39 .21 .12
1.31 .76 .62 .26 .16
.96 .55 .32 .19 .11
1.28 .73 .61 .23 .13
1.61 .88 .69 .27 .15
1.00 .59 .35 o21 .12
.32 .18 .10 .06 .03
1.09 .66 .40 .26 .15
.95 .56 .33 .19 .11
1.29 .79 .48 .29 .18
.41 .24 .14 .08 .05
.61 .37 .22 .13 .08
.55 .31 .17 .09 .05
.43 .25 .14 .08 .05
1.30 .79 .48 .30 .18
0 0 0 0 0
.60 .36 .21 .13 .08
.36 .19 .11 .06 .04
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
.67 .42 .26 .16 .10
0 O 0 0 0
0 0 0 0 0
0 0 0 0 0
.68 .42 .26 .16 .10
0 0 0 0 0
.61 .37 .22 .13 .08
0 O 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
.62 .39 .24 .15 .09
.58 .36 .22 .16 .09
0 0 0 0 0
0 0 0 0 0
0 O O 0 0
O 0 0 0 0
0 0 0 0 0
0 0 0 O 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
291.96 126.62 57.93 27.85










































































152.16 59.85 25.60 11.77
2.21 2.70 3.26 3.84
13.96 1.25 3.86 2*10 .49
5.04 5.52 5.94 6.33 7.12
5.92 3.15 1,74 .98 .25
4.38 4.84 5.23 5.56 6.16
-172-
GEOGRAPHIC LATITUDE
ASY.LONG.IBETA = +0.6 +0.4
0 5 12.98 4.87
5 10 6.58 1.99
10 15 .34 .19
15 20 3.91 2.01
20 25 O 0
25 30 .76 .35
30 35 0 0
35 60 .51 .23
60 45 2.56 1.26
45 50 .70 .35
50 55 .Zl .09
55 6C 2.17 .97
60 65 O O
65 7C 1.26 .57
70 75 C C
T5 80 l.C6 .46
80 85 .90 .38
85 90 1.39 .54
90 95 2.29 .92
95 lOO 0 0
100 105 3.49 1.28
105 lid 0 C
lid 115 3.30 1.09
115 120 3.82 1.16
120 125 O 0
125 130 .32 .10
130 135 0 O
135 140 .26 .08
140 145 .79 .42
145 150 0 0
150 155 O 0
155 160 0 0
160 165 0 O
165 170 0 0
170 175 C 0
175 180 0 O
180 185 1.67 .72
185 190 0 0
190 195 1.51 .70
195 200 0 0
200 205 2.79 1.23
205 210 1.23 °52
210 215 4.55 1.86
215 220 5.79 2.12
220 225 8.75 2.82
225 230 4.48 1.58
23C 235 2.88 1.26
235 240 5.55 2.11
260 265 7.62 2.34
265 250 0 0
250 255 0 0
255 260 3.80 2.03
260 265 .54 .31
265 270 2.93 1.44
270 275 2.54 1.18
275 280 6.52 3.22
280 285 9.42 4.23
285 290 12.07 5.06
290 295 39.96 I3.89
295 300 8.66 3.16
300 305 5.48 3.C3
305 310 5.98 3.71
31C 315 10.36 6.19
315 320 16.44 10.56
320 325 18.38 11.63
325 330 5.87 3.86
330 335 8.40 4.74
335 340 7.81 3.95
340 365 13.66 6.13
365 35C 11.62 4.53
350 355 5.87 2.71










= 76.55 GEOGRAPHIC LONGITUDE = -68.84
+G.2 0.0 -0.2 -0o4 -0.6 -0.8 -1.0 -1.5
1.88 .75 .31 .13 .06 .03 .Ol .DO
.60 .18 .06 .02 .OI .00 .DO .00
.11 .06 .03 .02 .01 o01 .DO .DO
1.04 .53 .28 .14 .07 .04 .02 o00
o 0 0 O 0 0 0 O
.16 .08 .04 .02 .01 .DO .O0 .00
0 0 0 O 0 0 O O
.10 .05 .02 .01 .00 .DO .00 .00
.60 .29 .14 .07 .03 .02 .01 .00
.I_ .09 .05 .03 .Of .01 .DO .OO
.0_ .01 .OI .O0 .O0 .OO .CO .DO
.44 .20 .09 .04 .02 .01 .DO .00
0 O 0 0 O 0 O O
.25 .11 .05 .02 .01 .DO .DO .00
0 0 0 0 O 0 O O
.20 .09 .04 .02 .OI .OO .DO .DO
.16 .07 .03 .01 .01 .DO .DO .00
.21 .08 .03 .OI .01 .DO .O0 .DO
.37 .15 .06 .02 .01 .DO .O0 .DO
0 0 0 0 O 0 0 O
.67 .17 .06 .02 .01 .DO .DO .DO
0 0 0 O O O O 0
.36 .12 .04 -01 .DO .OO .O0 .DO
.35 .11 .03 .01 .O0 .DO .DO .DO
0 0 0 O O 0 0 O
.03 .01 .00 .O0 .00 .00 .00 .DO
0 0 0 0 O 0 O O
.02 .Of .00 .00 .DO .00 .00 .DO
.22 .11 .06 .03 .02 .01 .O0 .DO
0 O 0 O O O O O
g 0 0 O O 0 O 0
o O O O O 0 0 0
0 0 0 O O O 0 0
0 0 0 0 O 0 O 0
o O 0 O 0 O 0 0
0 0 0 0 O O O O
.36 .17 .09 .04 .02 .OI .DO .DO
0 0 0 0 O O O O
.33 .15 .07 .03 .02 .01 .DO .00
0 0 0 0 0 0 0 0
.54 .24 .11 .05 .02 .OI .DO .00
.22 .Oq .04 .02 .01 .OO .00 .DO
.74 .30 .12 .05 .02 .O1 .00 .00
.78 .29 .11 .06 .01 .01 .OO .OO
.91 .29 .09 .03 .01 .DO .O0 .OO
.59 .23 .I0 .06 .02 .Of .DO .O0
.53 .23 .10 .04 .02 .01 .OO .00
.80 .31 .12 .06 .02 .01 .00 .DO
.7_ .23 =OT _02 .01 .O0 .O0 .00
0 0 0 0 O 0 O O
0 0 0 O 0 0 O O
1.09 .58 .31 .17 .09 .05 .03 .O!
.17 .10 .06 .03 .02 .01 .01 .OO
.71 .35 .17 .08 .04 .02 .01 .00
.55 .26 .12 .06 .03 .01 .01 .O0
1.60 .80 .40 .20 .10 .05 .d3 .01
i.gl .87 =40 .19 .09 .04 .02 .00
2.15 .93 .41 .19 .09 .04 .02 .01
5.02 1.92 .80 .37 .19 .II .07 .02
1.21 .50 .22 .11 .06 .03 .02 .01
1.72 1.00 .59 .36 .22 .13 .08 .03
2.34 1.50 .gT .66 .43 .29 .19 .08
3.74 2.28 1.40 .87 .55 .35 .22 .08
6.86 4.52 3.01 2.03 1.38 .96 .67 .29
7.54 5.01 3.42 2.38 1.70 1.26 .92 .67
2.57 1.74 1.19 .83 .59 .43 .31 .16
2.73 1.61 .96 .59 .36 .23 .16 .05
2.04 1.08 .59 .33 .19 .11 .07 .02
2.86 1.40 .72 .38 .22 .13 .08 .02
1.88 .83 .39 .19 .IO .05 .03 .01
1.29 .63 .33 .18 .10 .06 ,03 .01
1.22 .57 .28 .14 .07 .04 .02 .OO
46.89 26.41 15.73 9.81 6.34 4.23 2.90 1.24
1.5o 1.70 1.80 1.86 1.91 1.95 1.97 2.02
29.91 k8.73 12.10 8.02 5.42 3.74 2.63 1.17




0 5 0 0
5 10 0 0
10 15 0 0
15 20 0 0
20 25 0 0
25 30 0 0
30 35 0 0
35 _0 0 0
40 45 0 0
65 50 0 0
50 55 11.22 4.46
55 60 10.63 3.35
60 65 0 0
65 70 0 0
70 75 0 0
75 80 0 0
80 85 1.90 .56
85 90 8.48 2.88
90 95 0 0
95 100 2.34 .95
100 105 .61 .26
105 II0 0 0
LlO 115 .67 .29
115 120 12.72 5.82
120 125 34.93 12.84
125 130 24.15 8.53
130 135 9.78 3.86
135 160 8.58 3.86
140 145 7.92 3.65
145 150 4.55 2.08
150 155 21.91 12.84
155 160 62.68 39.05
160 165 71.89 45.93
165 170 59.17 30.02
170 175 18.25 9.70
175 180 15.92 7.40
180 185 27.18 10.26
185 190 9.90 4.85
190 195 4.19 1.78
195 200 5.82 2.33
200 205 3.42 1.68
205 210 .02 .02
210 215 2.38 1.14
215 220 .01 .01
220 225 1.73 .78
225 230 1.37 .60
230 235 1.09 .66
235 240 .90 .37
260 245 2.55 1.03
265 250 0 0
250 255 0 0
255 260 3.32 1.22
260 2_5 0 0
265 270 2.45 .81
270 275 1.71 .53
275 280 1.36 .40
280 285 0 0
285 290 0 0
290 295 0 0
295 300 0 0
300 305 0 0
305 310 0 0
310 315 0 0
315 320 0 0
320 325 O 0
325 330 0 0
330 335 0 0
335 340 0 0
340 345 0 0
345 350 0 0
350 355 O 0










= 71.55 GEOGRAPHIC LONGITUDE = 128.90
+0.2 0.0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.5
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
1.79 .72 .29 .12 .05 .02 .01 .00
1.06 .33 .11 .03 .01 .00 .00 .00
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
.16 .05 .01 .00 .00 .00 .00 .00
.98 .34 .12 .04 .01 .00 .00 .00
0 0 0 0 0 0 0 0
.38 .15 .06 .03 .01 .00 .00 .00
.II .05 .02 .01 .00 .00 .00 .00
0 0 0 0 0 0 0 0
.13 .05 .02 .01 .00 .00 .00 .00
2.67 1.23 .51 .26 .12 .06 .03 .00
4.86 1.91 .77 .33 .14 .06 .03 .00
3.05 1.11 .41 .15 .06 .02 .01 .00
1.58 .67 .2q .13 .06 .03 .01 .00
1.81 .87 .43 .22 .11 .06 .03 .01
1.74 .85 .43 .22 .12 .06 .03 .01
.98 .48 .26 .12 .07 .04 .02 .00
7.63 4.58 2.78 1.70 1.05 .66 .41 .13
24.57 15.60 9.9g 6.45 4.19 2.74 1.81 .66
29.86 19.73 13.26 9.02 6.21 4.33 3.05 1.32
16.61 9.94 6.35 4.28 3.01 2.18 1.63 .84
5.23 2.86 1.58 .89 .50 .29 .17 .05
3.58 1.84 1.01 .61 .41 .30 .24 .16
4.11 1.76 .81 .41 .23 .14 .10 .05
2.43 1.23 .63 .32 .17 .09 .04 .01
.77 .34 .15 .07 .03 .01 .01 .00
.93 .38 .15 .06 .03 .01 .00 .00
.82 .41 .20 .10 .05 .02 .01 .00
.OZ .02 .02 .02 .02 .02 .02 .02
• 56 .29 .16 .IO .08 .06 .06 .06
.01 .01 .01 .01 .01 .01 .OL .01
.35 .16 .07 .03 .01 .01 .00 .00
.26 .11 .05 *02 .01 .00 .00 .00
.19 *08 .03 .01 .0l .00 .00 .00
.15 .06 .03 .01 .00 .00 .00 .00
.41 .17 .07 .03 .01 .00 .00 .00
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
.45 .16 .06 .02 .01 .00 .00 .00
0 0 O 0 0 0 0 0
.27 .09 .03 .01 .00 .00 .00 .00
• 16 .05 .02 .00 .00 .00 .00 .00
.12 .03 .01 .00 .00 .00 .00 .00
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
109.32 64.08 39.29 25.00 16.40 11.05 7.61 3.28
2.00 2.07 2.13 2.17 2.20 2.24 2.27 2.38
91.75 56.60 35.95 23.42 15.59 10.60 7.34 3.15




ASY.LONG.IBETA_ _0.6 _0.6 _0.2 0.0 -0.2
0 5 0 0 0
5 10 0 0 0
10 15 0 0 0
15 20 0 0 0
20 25 0 0 0
25 30 0 0 0
30 35 0 0 0
35 40 0 0 0
40 45 0 0 0
65 50 11.51 3.39 1.00
50 55 33.22 lO.Tl 3.65
55 60 23.0_ 8066 3.11
60 65 12.33 6067 3.60
65 TO 64.11 21.9S 7.66
70 75 28.51 10.77 4.08
TS 80 25.70 8.67 2.88
80 85 152.24 50.79 17.20
85 90 118.72 41.93 15.06
90 95 67.08 17.71 6.69
95 LO0 96.84 36.03 13.61
100 105 92.81 37.91 15.71
105 110 56.23 22065 9.17
110 115 49.92 19.66 7.90
115 120 62.90 24.37 9.76
120 125 67.45 28.73 12.37
125 130 18.71 9.26 4.bO
130 135 38.16 16.76 7.38
135 160 27.06 12.90 6.18
140 145 26.98 11.67 5.47
145 150 40.13 19.76 9.T7
150 155 7.36 3.30 1.46
155 160 0 0 0
160 165 21.34 11013 5083
165 170 8081 6.12 1092
170 LT5 37.20 19056 10.27
175 180 0 0 0
180 185 30.62 16.33 8.71
185 190 10.28 5.71 3.17
190 195 11.15 5.48 2.69
195 200 0 0 0
200 205 0 0 0
205 210 12.66 6.54 3663
210 215 0 0 0
21S 220 0 0 0
220 22S 5.79 3.28 1.86
225 230 0 0 0
230 235 0 0 0
235 260 10.26 S.TO 3.16
260 265 10.12 5.61 3.12
265 250 10.29 5.71 3.17
250 255 0 0 0
255 260 0 0 0
260 265 0 0 0
265 270 0 0 0
270 275 0 0 0
Zi5 280 0 0 0
280 285 10.15 5.63 3.12
285 290 0 0 0
290 295 0 0 0
295 300 0 0 0
300 305 0 0 0
305 310 0 0 0
310 315 9.75 5.61 3.00
315 320 0 0 0
320 325 0 0 0
325 330 0 0 0
330 335 0 0 0
335 340 0 0 0
3_0 365 0 0 0
345 350 0 0 0
350 355 0 0 0
355 360 0 0 0
FIRST HARHONIC
ANPLITUOE 987.85 380.79 152.20 63.22 27.31







-0.4 -0.6 -0.8 -hO -1.5
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
.29 .09 .03 .01 .00 .00 .00
1.12 .36 .12 .04 .OI .00 .00
1.16 .42 .15 .06 .02 .01 .00
1.79 .94 .49 .26 .14 .07 .01
2.70 .97 .35 .13 .05 .02 .00
1.55 .59 .23 .09 .03 .01 .00
1.02 .37 .14 .06 .02 .01 .00
5.93 2.08 .75 .27 .10 .06 .00
5.48 2.03 .77 .30 .12 .05 .01
2.54 .97 .37 .16 .06 .02 .00
5.21 2.02 .79 .31 .12 .05 .01
6.60 2.80 1.21 053 .23 .10 001
3.74 1.53 .63 .26 .11 .04 oOl
3.23 1.33 .56 .23 010 .04 .01
6.03 1.71 .75 .33 .15 .07 .01
5.38 2.36 1.06 .66 .21 .09 .01
2.31 1016 .59 .30 .15 .08 .02
3.27 1.45 .65 .29 .13 .06 .01
2.97 1.43 .69 .36 .16 .08 .01
2.57 1.21 .57 .27 .13 .06 .01
6.84 2.41 1.20 .60 .30 .15 .03
.66 .30 .13 .06 .03 *01 .00
0 0 0 0 0 0 0
3.06 1.62 .86 .45 .24 .13 .03
090 .62 o20 .09 .04 .02 .00
5.39 2.83 1.49 .78 .61 .22 .04
0 0 0 0 0 0 0
6.66 2.49 1.33 .71 .38 .21 .04
1.76 .98 .54 .30 .17 .09 .02
1.32 .65 .32 .16 .08 .04 .01
0 0 0 0 0 0 0
0 0 0 0 0 0 0
1.60 .95 .50 .26 .14 .07 .01
0 0 0 O 0 0 0
0 0 0 0 0 0 0
1.06 .60 .34 .19 .11 .06 .02
0 0 0 0 0 0 0
0 0 0 0 0 0 0
1.75 .97 .54 .30 .17 .09 .02
1.73 .96 .53 .30 .16 .09 .02
h76 .98 .56 .30 .17 .09 .02
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
1.73 .-'vo .._2 .30 .16 .09 .02
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
1.67 o92 .51 .28 616 .09 .02
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
12.25 5.69 2.72 1.36 .25
4.23 4.71 5.17 5.59 6.69
88.12 33.27 12.94 5021 2.18 .95 .43 .07
1.91 2.20 2.54 2.91 3.31 3.72 4.14 5.10
-17_-
UPPSALA,SWEDEN
GEOGRAPHIC LATITUDE = 5q.85 GEOGRAPHIC LONGITUDE = 17.92
ASY.LONG.IBEIA= +0.6 +0.4 +0.2 0.0 -0.2 -0.4 -0.6 -G.8
O 5 6.C8 2.23 .82 .30
5 10 7.g6 2.91 1.08 .41
I0 15 7.]7 3.C8 1.32 .58
15 2C t.74 .78 .35 .16
20 25 10.41 3.28 1.0', .33
25 3C 25.09 8.E5 3.03 1.08
30 35 58.60 21.67 8.13 3.09
35 40 30.60 14.45 6.89 3.33
4G 45 15.57 7.74 3.8g 1.97
45 5C 1[.43 5.66 2.85 1.46
50 55 19.16 g.70 5.0g 2.73
55 60 67.33 36.77 20.93 12.25
60 E5 78.32 45.88 27.26 16.38
65 7C 38.64 21.94 12.79 7.63
76 75 31.68 18.63 It. Z0 6.88
75 80 39.b1 25.01 Lfi.28 1U.87
80 85 34.99 14.09 6.22 3.0g
85 9C b.35 3.C3 1.71 1.07
90 95 3.54 2.75 2.1_ 1.67
95 lOC 4.72 2.82 1.78 1.18
tOO 105 4.12 2,32 1.41 .92
iC5 lID .74 .32 .t4 .06
llC I15 1.22 .67 .42 ,29
115 120 2.33 1.62 1.22 .96
120 125 .79 .e6 .55 .45
125 130 O C o 0
13G 135 .40 .33 .27 .23
135 140 .07 .C6 .06 .C5
140 145 O 0 o O
145 150 0 0 0 0
150 155 0 0 O 0
155 160 0 0 0 0
lEO 165 0 O 0 0
165 17C 0 C O 0
170 175 0 C 0 0
175 180 0 0 0 0
180 185 0 O 0 0
I85 190 C 0 0 0
I90 195 0 0 0 0
Iq5 200 0 0 O 0
2C6 205 0 O 0 0
205 2lC .20 .O7 .03 .01
210 215 0 0 0 O
215 220 0 C 0 0
22C 225 0 0 o 0
225 23C 0 O 0 0
236 235 0 0 C 0
235 240 .07 .C6 .06 .05
240 245 0 0 0 O
245 250 .67 .06 .06 .05
250 255 0 0 0 0
255 260 0 0 o 0
26C 265 O 0 0 0
265 270 0 0 0 0
270 275 0 o C 0
275 28C .73 .24 .08 .03
280 285 1.47 .44 .13 .04
285 296 O 0 G 0
290 295 0 0 0 O
295 300 0 0 C C
3C0 305 0 0 C 0
305 310 0 0 0 0
310 315 O 0 o 0
315 320 0 0 0 0
320 325 0 0 0 0
325 330 0 0 0 0
33C 335 0 0 0 0
335 340 15.32 4.83 1.52 .48
340 345 13.15 5.04 1.9_ .75
345 350 3.25 1.39 .Sg .25
350 355 1.82 .82 .37 .16
355 360 14.42 4.85 1.67 .59
FIRST HARMONIC
AMPLITUDE 489.75 245.91 132.4l 75.58
PHASE 2.18 2.49 2.76 2.99
IIN HOURS)
SECOND HARMONIC
AMPLI[UCE 346.91 186.20 105.86 62.79
PHASE Z.4C 2.67 Z.8g 3.08
(IN HOURSI
.il .04 .Ol .01
.16 .06 .02 .01
.26 .II .05 .02
.07 .03 .01 .01
• 10 .03 .01 .00
.40 .15 .06 .02
1.19 .46 .18 .07
1.63 .81 .42 .22
l. Ol .52 .27 .14
.76 .40 .21 .II
1.49 .82 .46 .26
7.31 4.41 2.69 1.65
9.g4 6.07 3.74 2.31
4.66 2.90 1.84 1.18
4.32 2.76 1.80 1.18
7.40 5.I2 3.58 2.53
1.7_ 1.09 .73 .52
• 67 .43 .29 .20
t.30 I.Ol .79 ,61
.82 .59 .43 .32
.64 .47 .35 .27
.03 .01 .00 .OC
• 22 .17 .14 .II
.78 .64 .53 .44
.38 .32 .26 .22
0 0 0 C
• I9 .16 .13 .11
.05 .04 .04 .04
0 0 0 C
C C 0 C
0 0 0 0
0 0 0 C
0 0 O C
0 O 0 C
O 0 0 C
0 0 0 O
0 0 0 0
0 0 0 O
0 0 0 0
0 0 O C
0 0 0 C
.00 .00 .00 .DO
0 0 0 0
0 0 O 0
0 0 O C
0 0 O G
0 0 0 O
.05 .04 .04 .04
0 0 0 C
.05 .04 .04 .04
0 0 0 C
0 0 0 0
O 0 0 0
0 0 0 C
0 0 0 0
.01 .00 .00 .00
.01 .00 .00 .OC
0 0 0 0
0 0 0 0
C 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 C
0 0 0 0
0 0 0 G
0 0 O 0
.15 .05 .02 .OC
.29 .11 .04 .02
• ll .O5 .02 .01
.07 .03 .01 .01










































































45.23 28.11 18.01 11.84 7.96 3.20
3.20 3.37 3.53 3.69 3.83 4.19
38.47 24.20 15.58 10.24 6.85 2.71





LATITUDE = -54.80 GEOGRAPHIC LONGITUDE = -68.30
÷0.4 +0.2 0.0 -0.2 -O.h -0.6 -0.8
0 5 35.39 19.58
5 10 21.53 12.49
10 15 21.54 11.24
15 20 22.77 11.74
20 25 3.90 2.51
25 30 7.11 4.35
30 35 4.56 2.89
35 40 10.9L 6.99
40 45 8.75 5.53
45 50 2.30 1.50
50 55 7.95 5.25
55 60 2.31 1.4T
60 65 9.61 6.19
65 70 2.08 1.39
70 75 6.67 3.03
75 80 2.04 1.33
80 85 2.75 1.96
85 90 4.82 3.|9
90 95 2.32 1.60
95 100 0 0
IO0 105 2.13 1.42
105 110 2.31 1.63
II0 115 4.60 2.95
115 120 2.36 1.62
120 125 0 0
125 130 0 0
130 135 2.78 1.98
135 140 0 0
140 145 0 0
145 ISO 0 0
150 155 0 0
155 160 0 0
160 165 0 0
165 170 0 0
170 ITS 0 0
175 100 0 0
180 105 0 0
185 190 0 0
190 195 2.10 1.61
195 200 0 0
200 205 0 0
205 210 0 0
210 215 0 0
215 220 0 0
220 225 0 0
225 230 0 0
230 235 0 0
235 240 0 0
240 245 0 0
265 250 16.19 5.10
250 255 7.58 2.78
255 260 4.31 I.T3
260 265 2.89 1.20
265 2TO 3.T2 I.I0
270 275 12.12 4.09
275 280 8.68 3.33
280 285 0 0
285 290 4.20 1.69
290 295 32.37 10.71
295 300 35.46 12.00
300 305 33.66 12.73
305 310 26.36 10.46
310 315 21.45 9.15
315 320 15.75 7.32
320 325 22.51 7.60
325 330 26.62 12.12
330 335 16.79 7.63
335 360 25.77 12.66
360 365 39.68 16.57
345 350 43.80 19.70
350 355 43.43 22.66










10.95 6.17 3.50 2.00 1.15 .66 .38 .10
7.25 4.22 2.46 1.46 .86 .50 .29 .08
5.99 3.25 1.T9 1.00 .56 .32 .10 .05
6.24 3.62 1.92 1.10 .66 .38 °23 .06
1.62 1.06 .67 .63 .28 .18 .IZ .0_
2.67 1.64 1.01 .62 .38 .24 .15 .04
1.83 1.16 .73 .66 .29 .19 .12 .0_
4.48 2.88 1.85 1o19 .76 .49 .32 .11
3.50 2.21 1.60 .89 .57 .36 .23 .OT
1.09 .T5 .51 .35 .26 .IT .11 .05
3.67 2.29 1.51 1.00 .66 ._ .29 .10
.94 .60 .38 .26 .15 .10 .06 .02
6.07 2.69 1.77 L.17 .78 .52 .34 .12
.93 .62 .41 .28 .19 -12 °08 °03
2.06 1.40 .95 .66 .46 .30 .20 .08
.87 .56 .37 .26 .16 .|0 .OT .02
1.39 .99 o10 .50 .36 025 .18 .08
2.12 1.61 .93 .62 .62 .28 .19 .07
1.10 .76 .52 .36 .25 .17 .|2 .0§
0 0 0 0 0 0 0 0
.95 .63 .62 .28 .19 .13 .08 - °03
1.12 .77 .53 .37 .25 .IT .12 °05
1.98 1.33 .90 .60 .41 .27 °18 .07
1.12 .TT .53 .36 .25 .17 .12 .05
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
1.41 1.00 .Tl °51 .36 .26 .18 .08
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
.94 .63 °62 .28 .19 .13 .00 .03
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
1.61 .51 .16 .05 .02 .01 .00 .OO
1.02 .37 .14 .05 .02 .01 .00 .00
.70 .28 .11 .OS .02 .01 .00 .00
.50 .21 .09 .04 .02 .01 .00 .00
.32 .10 .03 .01 .00 .00 .00 .00
1.60 .49 .IT .06 .02 .01 .00 .00
L.29 .50 .20 .08 .03 .01 .01 .00
0 0 0 0 0 O 0 0
.68 .27 .L1 .04 .02 .01 .00 .00
3.62 1.26 .45 .16 .06 .OZ .01 .00
4.10 1.42 .50 .18 .06 .02 .01 .00
4.87 1.88 .73 .29 .11 .05 .02 .00
4.18 1.69 .69 .28 .|2 .05 .02 .00
3.96 1.73 .TT .34 .15 .OT .03 .00
3.41 1.60 .75 .35 .17 .08 .04 .0|
Z.60 .90 .32 .11 .06 °02 .01 .00
5.63 2.66 1.28 .62 .30 .15 .OT .01
3.54 1°67 081 .60 .20 010 .05 o01
6.26 3.14 1.58 .81 .61 .21 .11 %02
7.35 3.43 1.68 .85 .66 .23 .12 .03
9.07 6.27 2.06 1.01 .50 .26 .13 .03
11.95 6.38 3._ 1.87 1.03 .57 .31 .07
10.02 5.58 3.14 1.77 1.01 .ST .33 .08
6.01
7.05
490.92 225.92 111.43 58.39 32.13 18.37 10.82 6.53
3.13 3.74 6.35 4.93 5.45 5.92 6.33 6.71
1.27
7.76
53.77 27.65 16.68 7.98 4.43 2.51 1.67 .66
3.93 4.36 4.76 5.16 5.51 5.89 6.27 7.26
-_.77-
UTRECHW.NETHERLANOS
GEOGRAPHIC LATITUDE = 52.06 GEOGRAPHIC LONGITUDE " 5007
ASY.LONG,IBETA = e006 e0.4 ÷0.2 0.0 -0.2 -0.4 -006 -0.8
0 5 6.13 1.66 053 .20 .07 .03 .01 .00
5 10 15068 5057 2.09 .82 .33 .16 .06 .03
10 15 17,62 5.76 1.93 067 024 .09 .03 .01
15 20 59065 20086 7.37 2063 .95 .35 .13 .05
20 25 33.05 13o68 5.67 2035 098 .41 .17 007
25 30 23.45 10.65 6.86 2.24 1003 .68 .22 010
30 35 22.61 11006 5062 2068 1033 .66 .33 .IT
]5 40 20°76 8.00 3028 lo43 066 .32 .16 008
40 45 26070 12086 6035 3.20 1.64 085 .45 .24
65 50 21062 10061 5.39 2.80 1.48 .80 .44 024
§0 55 32.83 17.65 9.38 5.11 2.81 1056 .88 049
$5 60 $6.84 32000 18.45 10081 6040 3083 2030 1040
60 65 99067 $3.28 29.80 17.22 10.18 6012 3072 2°28
65 70 66024 25013 13097 7.94 4.60 2072 1.63 1.00
70 75 16001 9.56 5083 3.63 2029 1.66 .96 .61
75 80 16.32 8037 5.06 3.16 2.03 1.33 .88 059
80 85 7.16 4.93 3.39 2.36 1.61 1.11 077 053
85 90 1.82 1.25 .86 °59 .61 028 .19 .13
90 95 4.96 3.53 2.51 1.78 1.27 .90 .64 o46
95 100 5.07 3.56 2050 1.76 1.24 .87 .61 .43
100 |05 6036 3.18 2.32 1.69 1026 090 .66 .68
105 110 2072 2.01 1049 1010 .82 060 .65 .33
110 115 4009 3003 2.26 1.66 1.23 091 067 .50
115 120 1.65 1.17 083 059 .62 .30 .21 015
120 123 3066 2075 2.06 1.55 1.16 .87 .65 °49
125 130 0 0 0 0 0 0 0 0
130 135 091 .71 .55 043 .33 .26 .20 .16
135 160 0 0 0 0 0 0 0 0
140 145 029 .24 .20 .17 .14 .11 010 .08
145 150 2011 1.65 1030 1.02 .81 .64 .50 .40
150 155 .90 .70 054 .42 .]3 026 020 016
155 160 0 0 0 0 0 0 0 0
160 165 1079 1.39 1.09 .86 066 .51 .&O 031
165 170 089 .69 056 .62 033 .26 .20 .15
170 175 .29 .25 .20 .17 .14 012 010 .08
175 180 0 0 0 0 0 0 0 0
180 185 0 0 0 0 0 0 0 0
185 190 0 0 0 0 0 0 0 0
190 195 0 0 0 0 0 0 0 0
195 200 0 0 0 0 0 0 0 0
200 205 0 0 0 0 0 0 0 0
205 210 0 0 0 0 0 0 0 0
210 215 0 0 0 0 0 0 0 0
215 220 0 0 0 0 0 0 0 0
220 225 0 0 0 0 0 0 0 0
225 230 089 .69 .54 .42 .33 .25 .20 .15
230 235 0 0 0 0 0 0 0 0
235 240 0 0 0 0 0 0 0 0
240 245 0 0 0 0 0 0 0 0
245 250 0 0 0 0 0 0 0 0
250 255 0 0 0 0 0 0 0 0
255 260 0 0 0 0 0 0 0 0
260 265 0 0 0 0 0 0 0 0
265 270 0 0 0 0 0 0 0 0
270 275 0 0 0 0 0 0 0 0
275 280 0 0 0 0 0 0 0 0
280 285 0 0 0 0 0 0 0 0
285 290 0 0 0 0 0 0 0 0
290 295 0 0 0 0 0 0 0 0
295 300 0 0 0 0 0 0 0 0
300 305 0 0 0 0 0 0 0 0
305 310 0 0 0 0 0 0 0 0
310 315 0 0 0 0 0 0 0 0
315 320 0 0 0 0 0 0 0 0
320 525 083 .24 .07 002 001 000 .00 .00
325 330 10058 3.21 .98 .30 .09 .03 .01 .00
330 335 15020 5033 1087 .66 .23 .08 .03 001
335 340 8013 3032 1035 .55 .23 .09 .04 .02
340 365 2.97 1018 048 .20 .08 003 .01 001
365 350 16.58 5.51 1.86 .65 .23 o08 003 .01
350 355 9052 3.73 1.48 059 .24 010 .04 002
355 360 7.89 2097 1.13 .46 017 .07 .03 001
FIRST HARMONIC
AMPLITUDE 528013 255.77 133.03 73.69 42.61 2506T 15.95 lO.lT
PHASE 2.49 2094 3.37 3.77 4013 4.46 4.76 5.05
IIN HOURS)
SECOND HARMONIC
ARPLITUOE 335.41 168.91 91.13 51067 29097 17083 10.79 6.62





















































































GEOGRAPHIC LATITUDE : 68.50 GEOGRAPHIC
ASY.LONG./BETA = +0.6 +0.6 +0.2 0.0 -0.2
O 5 O 0 O 0 0
5 lO .40 .33 .28 .23 .19
10 15 O O 0 0 O
15 20 .39 .33 .2T .23 .19
20 25 0 0 0 0 0
25 30 0 O 0 0 0
30 35 0 0 O 0 O
35 60 O 0 O 0 0
60 65 O 0 O 0 0
45 50 O O 0 O 0
50 55 O O O 0 O
55 60 0 O 0 0 0
60 65 0 O O 0 O
65 TO O 0 O 0 0
TO 75 0 0 O 0 0
75 80 0 0 0 0 O
80 85 O O O 0 O
85 90 O O O 0 0
90 95 O O 0 0 O
qS 100 O 0 0 0 0
100 105 O O 0 0 O
105 lid O O O 0 O
lid 115 O 0 O 0 O
115 120 O O 0 0 0
120 125 O O 0 0 O
125 130 0 O O O 0
130 135 0 O O 0 O
135 140 O 0 O 0 0
140 145 0 O O 0 O
165 150 O O O 0 O
150 155 O 0 O 0 0
155 160 0 O 0 0 O
160 165 0 0 0 0 O
165 170 O 0 0 0 0
170 175 O O O 0 0
175 180 0 0 0 0 0
180 185 O 0 O O O
185 190 O 0 0 0 0
190 195 13.31 6.1q 1.32 .42 .13
|9S 200 6.36 2.33 .86 .31 .12
200 205 O O O 0 O
205 210 6.98 2.02 .82 .33 .13
210 215 1.37 .58 .24 .10 .04
215 220 14.58 6.78 1.59 .56 .19
220 225 8.38 3.22 1.25 .49 .19
225 230 30.3T 10.11 3.39 1.14 .39
230 235 48.60 18.77 7.41 2.98 1.22
235 260 27.68 10.95 4.42 1.82 .1T
260 245 30.10 12.57 5.43 2.41 1.10
265 250 28.83 13.10 b.lO 2.91 1.41
250 255 29.62 16.00 6.91 3.52 1.84
255 260 62.T6 33.28 18.63 10.80 6.40
260 265 126.66 6T.Ol 36.76 20.71 11.93
265 2TO 71.14 39.34 22.30 12.94 7.61
2TO 2T5 78.91 34.89 16.48 8.32 4.48
275 280 18.53 12.03 t.97 5.3_ _.65
280 285 16.81 10.31 6.64 4.41 3.00
285 290 14.44 7.43 4.25 2.65 1.75
290 295 19.81 8.65 3.92 1.86 .95
295 300 .T7 .60 .66 .36 .28
300 305 .76 .59 .46 .36 .28
305 310 2.25 1.75 1.36 1.06 .82
310 315 1.48 1.15 .89 .70 .54
315 320 .75 .58 ,45 .35 .27
320 325 O O O 0 0
325 330 .TT .60 .46 .36 .28
330 335 O O O 0 O
335 340 O 0 O O 0
340 345 °37 .31 .26 .21 .18
345 350 .38 .32 .26 .22 .18
350 355 .39 .33 .27 .23 .19
355 360 1.59 1.32 l.lO .92 .76
FIRSt HARMONIC
AMPLITUDE 614.29 295.34 151.89 82.91 47.58
PHASE 1.38 1.59 1.79 1.99 2.18
(IN HOURS)
SECDNO HARMONIC
AMPLITUDE 498,97 265.59 128.42 70.58 40,35
PHASE 1.43 1.60 1.76 1.90 2.03
IIN HOURS)
LONGITUDE = -123.42
-0.4 -0.6 -0.8 -1,0 -1,5
0 O 0 0 0
.16 .13 .11 .09 .06
0 0 O 0 0
.16 .13 .11 .09 .Oh
O 0 0 O O
0 0 O 0 0
O O O O O
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
O O O 0 O
0 O 0 O O
0 0 0 0 0
0 0 0 0 0
O 0 O 0 O
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 O 0 0
0 0 0 0 0
O 0 0 O 0
0 0 0 O 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 O
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 O 0 0 0
0 0 0 0 0
.04 .Ol .OO .00 .OO
.04 .02 .01 .DO .DO
0 O O O O
.05 .02 .Ol .OO .OO
.02 .01 .DO .DO .DO
.OT .02 .01 .DO .DO
.08 .03 .01 .01 .DO
.13 .05 .02 .Ol .OO
.51 .21 .Oq .04 .00
.33 .14 .06 .03 .00
.51 .24 .12 .06 .01
.70 .35 .18 .09 .02
.98 .53 .2q .16 .06
3.85 2.33 1.42 .87 .26
6.99 4.14 2.48 1.50 .44
4.63 2.84 1.77 1.12 .3T
2.55 1.53 .95 .60 .21
2.50 1.73 1.20 .84 .35
2.07 1.45 1.02 :77 .31
1.21 .85 .61 °44 .20
.52 .31 .19 .13 .05
.22 .17 .13 .10 .06
.22 .17 .13 .10 .05
.64 .50 .39 .30 .16
.42 .33 .26 .20 .11
.21 .17 .13 .10 .05
0 O O 0 O
.22 .17 .13 .10 .06
0 O 0 0 O
0 0 0 0 0
.15 .12 .10 .09 .05
.15 .13 .11 .09 .06
.16 .13 .11 .09 .06
.64 .53 .44 .37 .23
28.46 17.62 11.22 7.32 2.16
2.36 2.56 2.75 2.96 3.52
23.80 14.38 8.85 5.54 1.80
2.16 2.28 2.41 2.54 2.93
-179.-
VOSTOKIANTARCTICA
GEOGRAPHIC LATITUDE = -78.67 GEOGRAPH%C
ASY.LONG.IEETA = _0.6 +0.6 ÷0.2 0.0 -0.2
O 5 2.91 1.56 .83 .45 .24
5 10 2.68 1.35 .68 .35 .18
I0 15 1.84 .86 .40 .19 .09
15 20 2.07 .99 .48 .23 .12
20 25 4.08 2.03 1.05 .57 .32
25 30 6.81 3.28 1.67 .91 .54
30 35 24.22 11.4b 6.00 3.45 2.15
35 40 16.93 10.60 7.1q 5.13 3.T7
40 45 15.93 10.07 6.51 4.30 2.89
45 50 20.09 10.96 6.33 3.83 2.41
50 55 13.05 6.3b 3.46 2.05 1.28
55 60 6.30 3.66 2.15 1.28 .77
60 65 6.92 3.96 2.30 1.37 .86
65 70 6.25 3.35 1.81 .99 .55
70 75 5.60 2.99 1.63 .90 .51
75 80 7.39 3.60 1.76 .87 .43
80 85 6.44 3.13 1.55 .79 .41
85 90 7.65 3.49 1.61 .75 .35
90 95 10.89 4.45 1.82 .T4 .30
95 100 17.65 7.26 3.07 1.34 .60
100 105 15.03 5.00 h67 .56 .19
105 110 13.92 4.61 1.59 .58 .22
110 115 1.30 .69 .36 .19 .10
115 120 4.38 2.11 1.02 .49 .24
120 125 .29 .13 .06 .03 .01
125 130 1.26 .57 .25 .11 .05
130 135 3.22 1.47 .67 .31 .14
135 140 1.82 .77 .32 .14 .06
140 145 4.08 1.73 .73 _31 .13
145 150 4.98 1.94 .76 .30 .12
lSO 155 1.34 .56 .24 .10 .04
155 160 11.54 4.24 1.61 .63 .25
160 165 0 0 0 0 0
165 170 5.37 1.97 .73 .27 .10
170 175 4.25 1.41 .47 .15 .05
175 180 5.58 1.69 .51 .16 .05
180 185 0 0 0 0 0
185 190 0 0 0 0 0
190 195 0 0 0 0 0
195 200 .03 .01 .01 .00 .00
200 205 0 0 0 0 0
205 210 .83 .41 .20 .10 .05
210 215 0 0 O 0 0
215 220 O 0 O 0 0
220 223 .10 .04 .02 .O| .00
225 230 T.[2 2.36 .78 .26 .09
230 235 .72 .34 .16 .07 .03
235 240 0 0 0 0 0
240 245 0 O 0 O 0
245 250 .69 .31 o14 .06 .03
250 255 0 0 0 O 0
253 260 .63 .27 .12 .05 .02
260 265 .58 .25 .10 .04 .02
265 270 2.19 .88 .36 .14 .06
270 275 0 0 0 0 0
275 280 3.10 1.14 .42 .15 .06
280 285 O 0 0 0 0
285 290 3.65 1.12 .34 .11 .03
290 295 .32 .10 .03 .01 .00
295 300 .28 .08 .02 .Ol .00
300 305 0 0 O 0 0
305 310 0 0 0 0 0
310 315 O 0 0 O 0
315 320 0 0 0 O 0
320 325 O 0 0 0 0
325 330 0 0 0 0 0
330 335 0 0 0 0 0
335 340 O 0 0 0 0
340 345 O 0 0 0 0
345 350 0 0 0 0 0
350 355 O 0 0 0 0
355 360 O 0 0 O 0
FIRST HARMONIC
AMPLITUDE 175.38 88.20 68.21 28.30 17.61
PHASE -2.09 -2.57 -3.00 -3.36 -3.64
IIN HOURS)
SECOND HARMONIC
AMPLITUDE 91.14 52.67 32.55 21.06 14.10
PHASE 8.98 8.64 8.37 8.18 8.03
(IN HOURSI
LONGITUDE = 106.87
-0.4 -0.6 -0.8 -1.0 -1.5
• 13 .07 .04 .02 .00
.09 .05 .02 .01 .00
.04 .02 .01 .00 .00
• 06 .03 .02 .01 .DO
.18 .11 .07 .04 .01
.36 .24 .18 .15 .11
1.43 1.01 .75 .57 .35
2.83 2.16 1.67 1.30 .73
1.98 1.37 .96 .69 .31
1.57 1.04 .Tl .69 .21
.82 .54 .36 .24 .09
.67 .29 .18 .11 .06
.52 .33 .22 .14 .05
.31 .17 .10 .06 .02
.29 .17 .10 .06 .02
.22 .11 .06 .03 .01
.22 .12 .07 .04 .01
.17 .08 .04 .02 .OO
• 12 .05 .02 .01 .00
.28 .13 .06 .03 .01
.06 .02 .01 .00 .00
.09 .04 .02 .01 .00
,05 .03 .02 .01 .OO
.12 .06 .03 .01 .00
.01 .00 .DO .00 .00
.02 .01 .00 .00 .00
• 06 .03 .01 .01 .OO
.02 .01 .DO .00 .OO
.06 .02 .01 .00 .00
• 05 .02 .01 .00 .00
.02 .01 .00 .DO .OO
.11 .05 .02 .01 .00
0 0 0 O 0
.06 .01 .DO .OO .OO
.02 .01 .DO .00 .00
001 000 .DO .00 .00
0 0 0 0 O
0 0 0 0 0
0 0 O 0 0
.00 .00 .00 .00 .OO
0 0 0 0 0
.02 .01 .01 .00 .00
0 0 0 O 0
0 0 0 0 0
.00 .00 .00 .OO .00
.03 .01 .00 .00 .DO
• 02 .01 .00 .DO .00
0 0 0 0 0
0 0 0 0 0
.01 .01 .00 .00 .DO
0 O 0 0 O
.01 .00 .00 .00 .00
.Ol .00 .00 .00 .00
.02 .01 .00 .00 .00
0 0 0 0 0
.02 .01 .00 .00 .00
0 0 O 0 0
.01 .OO .00 .00 .00
.00 .00 .00 .OO .00
.DO .00 .00 .00 .OO
0 0 O 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
11.48 7.78 5.44 3.92 1.92
-3.85 -4.01 -4.14 -4.24 -4.42
9.70 6.86 6.92 3.62 1.83
7.92 7.83 7.75 7.69 7.55
-180-
HILKEStANTARCTICA
GEOGRAPHICLAT TUDE= -66.42GEOGRAPHICLONGITUDE = 110.45
ASY.LONG./BETA= _0.6 ÷0.4 ÷0.2 0.0 -0.2 -0.6 -0.6 --0.8 -1.0 -1.5
C 5 0 0 0 0 0 0 0 0 0 0
5 10 C 0 O 0 0 0 0 0 0 0
10 15 0 0 0 G 0 0 0 0 0 0
15 20 0 0 0 G 0 0 0 0 0 0
2C 25 C 0 0 C 0 0 0 0 0 0
25 30 0 0 0 0 0 0 0 C 0 0
30 35 O C 0 C 0 0 0 0 0 0
35 4C 0 0 O C 0 0 0 0 C 0
40 45 0 0 0 0 0 0 0 0 0 0
45 5C 19.05 7.87 3.28 1.38 .59 .25 .II .05 °02 .00
50 55 12.68 4.00 1.26 .40 .13 .04 .01 .00 .00 .00
55 60 0 0 0 0 0 0 0 C 0 0
60 65 0 0 0 0 0 0 0 0 0 0
65 70 1.48 .78 .4[ .21 .11 .06 .03 .02 .01 .00
70 75 2.18 1.21 .67 .37 .21 .11 .06 .04 .02 o00
75 80 27.46 10.86 4.47 1.92 .86 .40 .19 .09 .05 .01
80 85 6.85 3.43 1.72 .87 .44 .23 .12 .06 .03 .01
85 90 8.64 4.39 2.2_ 1.15 .60 .31 o16 .09 .05 .01
90 95 14.37 7.46 3.92 2.09 1.13 .63 .35 .20 .12 .03
95 100 20.06 10.61 5.78 3.24 1.86 1.09 .65 .40 .24 .07
ICC 105 61.50 32.20 17.74 10.22 6.11 3.76 2.37 1.52 .99 .36
IC5 llO 83.83 42.71 24.46 15.29 10.13 6.99 4.96 3.60 2.66 1.35
IIC 115 43.81 21.27 11.2U 6.33 3.79 2.38 1.55 1.04 .TX .30
115 120 13.91 B.13 4.8_ 2.99 1.86 1.18 .75 .49 .32 .12
120 125 11.43 5.80 3.0d 1.69 °96 .55 .32 .19 .I2 .03
125 130 9.83 6.86 2.4¢ 1.20 .60 .30 .15 .07 .04 .01
13C 135 6.37 2.94 1.39 .68 .34 .17 .09 .05 .02 .01
135 I40 20.24 8.83 3.88 1.71 .76 .34 .15 .07 .03 .00
140 145 18.98 6.65 2.31 .86 .32 .12 .05 .02 .01 .00
145 150 7.42 3.48 1.65 .79 .38 .19 .09 .05 .02 .00
15C 155 6.76 2.74 1.11 .45 .18 .07 .03 .01 .00 .00
155 160 7.55 2.77 1.02 .37 .14 .05 .02 .01 .00 .00
160 165 10.33 3.33 1.08 .35 .11 .04 .01 .00 .00 o00
165 17C 5.71 2.12 .84 .35 .15 .07 .03 .02 .01 .00
ITC 175 0 0 C 0 0 0 0 C 0 0
175 180 1.42 .66 .31 .14 .07 .03 .01 .01 ;00 .00
180 185 0 0 C 0 0 0 0 C 0 0
185 19C I.CC .45 °20 .09 .04 .02 .01 .00 .00 .00
19C 195 0 0 0 0 0 0 0 C 0 0
195 200 .75 .33 .14 .06 .03 .01 .01 .00 .00 .00
200 205 .58 .24 .lO .04 .02 .01 .00 .00 .00 .00
205 210 .46 .19 .08 .03 .01 .01 .00 .00 .00 .00
210 215 0 0 0 0 0 0 0 0 0 0
215 220 1.27 .51 .21 .08 .03 .01 .01 .OC .00 .00
220 225 0 0 0 0 0 0 0 C 0 0
225 23C G 0 n 0 O 0 0 C 0 0
230 235 0 C 0 C 0 0 0 C 0 0
235 Z40 1.59 .58 .2_ .C8 .03 .01 .00 .OC .OC .CO
24C 245 C C 0 C 0 0 0 C 0 C
245 25C 0 0 0 O 0 0 0 C 0 0
250 255 0 0 0 C 0 0 0 C 0 0
255 260 0 C 0 0 0 0 0 C C 0
260 265 1.19 .40 .13 .04 .01 .00 .00 .00 .00 .00
265 270 0 0 0 0 0 0 0 0 0 0
270 175 .88 .27 .08 .03 .01 .00 .00 .00 .CO .00
275 280 .72 .21 .06 .02 .0i .00 .00 .CC .00 .CO
28C 285 0 0 0 C 0 0 0 C O 0
285 290 0 0 C 0 0 0 0 C 0 0
290 295 0 C O 0 0 0 0 C 0 0
295 30C 0 O O 0 0 0 C C 0 0
3C0 305 0 0 0 0 0 0 0 C 0 0
3C5 3IC 0 C 0 O 0 0 0 C 0 0
310 315 0 C 0 0 0 0 0 C 0 0
315 320 0 0 0 0 0 0 C 0 0 0
32C 325 0 0 0 0 0 0 0 G 0 0
325 33C 0 0 0 0 0 0 0 C 0 0
330 335 C 0 0 0 0 0 0 C 0 0
335 340 0 C 0 0 0 0 C C 0 0
340 345 0 6 _ 0 0 0 0 C 0 0
345 350 0 0 0 0 0 0 0 C 0 C
350 355 0 0 0 0 0 0 0 C C 0
355 360 0 0 0 0 0 0 0 C 0 0
FIRST HARMONIC
AMPLITUDE 373.49 180.18 93.49 51.82 30.40 18.71 11.98 7.93 5.41 2.31
PHASE -.08 -.12 -.1_ -.18 -.20 -.21 -.22 -.22 -.21 -.20
(IN HOURS)
SEOONO HARMONIC
AMPLITUDE 272.24 139.24 76.32 44.34 27.03 17.13 11.21 7.55 5.21 2.26
PHASE -.15 -.18 -.20 -.22 -.22 -.23 -.22 -.22 -.22 -.20(IN HOURS)
ILLEGAL l/O ON UNIT 50
-].81-
YAKUTS_tU.S.S.R.
GEOGRAPHIC LATITUOE = 62.02 GEOGRAPHIC
ASYoLONG./BETA = ÷0.6 ÷0.4 +0.2 0.0 -0.2
0 5 0 0 0 0 0
5 I0 .17 .16 .15 .14 o13
I0 15 0 0 0 0 0
15 20 0 0 0 0 0
20 25 0 0 0 0 0
25 30 0 0 0 0 0
30 35 0 0 0 0 0
35 40 0 0 0 0 0
40 45 0 0 0 0 0
45 50 0 0 0 0 0
50 55 0 0 0 0 0
55 60 0 0 0 0 0
60 65 0 0 0 0 0
65 70 0 0 0 0 0
70 75 11.89 3.74 1.18 .37 o12
75 80 0.23 3.12 1.19 .45 o17
80 85 1.84 .77 .32 o13 .06
85 90 .97 .42 .18 .08 .03
90 95 0 0 0 0 0
95 I00 3.51 1.18 .41 .15 .06
100 105 7.15 2.30 .74 .24 .08
105 110 4.61 1.69 .62 .23 °08
110 115 0 0 0 0 0
115 120 4.61 1.93 .81 .34 .14
120 125 L.OL .43 .18 .08 .03
125 130 47.93 16.71 5.93 2.14 .78
130 135 27.70 10.93 4.44 1.85 .79
135 140 18.87 7.18 2.78 l. Oq .43
140 145 15.11 6.76 3.09 1.44 .68
145 150 8.95 4.05 1.84 .85 .39
150 155 11.43 5.24 2.52 1.26 .65
155 160 12.26 5.83 2.86 1.43 .73
160 165 30.45 14.10 7.04 3.73 2.06
165 170 103.38 58.41 3_.89 20.06 12.05
170 175 78.99 44.82 25.79 15.05 8.91
175 180 75.55 35.44 17.89 9.65 5.51
180 185 36.04 22.74 14.11 9.71 6.51
185 190 14.04 8.83 5.78 3.92 2.72
190 195 6.67 3.79 2.20 1.31 .80
195 200 2.54 1.98 1.54 1.20 .93
200 205 5.77 3.31 Z.O0 1.28 .85
205 210 5.22 3.20 2.09 1.44 1.04
210 215 4.33 2.19 1.18 .69 .44
215 220 2.12 .89 .37 .15 .06
220 225 2.58 1.04 °42 .17 .07
225 230 2.86 1.05 ,39 .14 .05
230 235 0 0 0 0 0
235 240 2.81 1.49 .96 .71 .56
240 245 1.78 .95 .62 .47 .3T
245 250 1.51 .86 .59 .46 .37
250 255 .38 .32 .27 .22 .18
255 260 0 0 0 o 0
260 265 .39 .33 .27 .23 .19
265 270 0 0 0 0 0
270 275 0 0 0 0 0
275 280 0 0 0 0 0
280 285 0 o 0 0 0
285 290 0 o 0 0 0
290 295 0 0 0 0 0
295 300 0 0 0 0 0
300 305 0 0 0 0 0
305 310 0 0 0 0 0
310 315 0 0 0 0 0
315 320 0 0 0 0 0
320 325 0 0 0 0 0
325 330 0 0 0 0 0
330 335 0 0 0 0 0
335 340 0 0 0 0 0
340 345 0 0 0 0 0
_45 350 0 0 0 0 0
350 355 0 0 0 0 0
355 360 0 0 0 0 0
FIRST HARMONIC
AMPLITUDE 493.67 248.91 134.09 76.32 45.42
PHASE 2.11 2.38 2.61 2.82 3.00
(IN HUURS)
SECOND HARMONIC
AMPLITUDE 357.73 192.8g 109.28 64.26 38.90
PHASE 2.32 2.54 2.71 2.85 2.98
(IN HOURS)
LONGITUOE = 129.72
-0.4 -0.6 -0.8 -1.O -1.5
0 0 0 0 0
• 12 oli .I0 .09 °07
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
.04 .01 .00 .00 .00
.07 .03 o01 .00 .OO
.02 .01 .00 .00 .00
.01 .01 .00 .00 .00
0 0 0 0 0
.02 .01 .00 .00 .00
.03 .O1 .00 o00 .00
.03 .01 .00 .00 .00
0 0 0 0 0
• 06 .03 .01 .00 .00
.01 .01 .00 .00 .00
.29 .II .04 .02 .00
.34 .15 .07 °03 .00
.17 .07 °03 .01 .00
• 33 .16 .08 .04 o01
.18 .09 .04 °02 .00
.34 .18 .10 °05 °01
• 38 .20 .II .06 °01
1.18 .68 .40 .24 .07
7.31 4.48 2.76 1.71 .52
5.34 3.24 1.99 1.24 .39
3.29 2.04 1.29 .84 °30
4.42 3.03 2.09 1.45 .59
1.93 1.39 1.01 .74 .34
.51 .33 .22 .15 .06
• 73 .56 .44 .34 °18
.60 .43 .32 oZ4 .12
• 77 .58 .44 °34 .18
.29 .21 .15 .12 .06
.03 .01 .00 °00 o00
.03 .01 .00 .00 .00
.02 .01 .00 .00 .00
0 0 0 0 0
.45 .37 .31 .26 .16
.30 .25 .21 .17 .II
.31 .25 .21 .18 .II
.15 .13 .II .09 .06
0 0 0 0 0
.16 .13 .11 .09 .06
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
28.01 17.78 11.56 7.67 2.97
3.16 3.31 3.47 3.62 4.03
24.1l 15.25 9.82 6.42 2.38




0 5 9.33 3037
5 lO 11036 6.50
10 15 14.18 4008
15 20 26.04 9.08
Z0 25 59011 20.63
25 30 27010 11.17
30 35 27040 11.79
35 40 28006 12.14
40 45 20.63 9.16
45 50 12.51 5002
50 55 32.48 15.89
55 60 23015 11084
60 65 39099 17053
65 70 38047 16065
70 75 41.11 21084
75 80 49089 28022
80 85 28066 16066
85 90 18.96 11000
90 95 19019 12041
95 100 11025 7065
100 105 8017 5.47
105 110 2.07 103q
110 115 6.73 4.60
115 120 6046 4060
120 125 2.20 1052
125 130 4054 3017
130 135 O 0
135 140 3007 2027
140 145 0 O
165 150 9024 6.52
150 155 O 0
155 160 2.32 1065
160 165 2.33 1066
165 170 O 0
170 175 0 0
175 180 2029 1063
180 185 3002 2023
185 190 0 0
190 lg5 0 0
195 200 0 0
200 205 0 0
205 210 O O
210 215 0 0
215 220 O 0
220 225 0 O
225 230 3005 2.26
230 235 0 0
235 240 O O
240 245 0 0
245 250 O 0
250 255 O 0
255 260 O 0
260 265 3000 2022
265 270 0 O
270 273 0 O
275 280 0 0
280 285 0 O
285 290 0 O
290 295 0 O
295 300 0 0
300 305 0 0
305 310 0 O
310 315 0 0
315 320 0 0
320 325 0 0
325 330 0 O
330 335 0 0
335 340 16.81 5030
340 345 8045 3.10
345 350 9071 3086
350 355 14.29 5.56










= 67.42 GEOGRAPHIC LONGITUDE
*0.2 0.0 -0.2 -0.4
= 10.90
-006 -0.8 -100 -1.5
1.22 044 .16 .06 .02 .01 000 000
1082 075 .31 .13 .06 .02 .01 000
1072 .62 023 .09 003 .0| .01 .00
3029 1026 .69 .20 .09 006 .02 000
7.09 2.48 .07 .31 011 004 001 .OO
4.62 1091 079 033 .14 .06 .02 .DO
5.09 2.21 .96 .62 018 .08 .04 .00
5.65 2.52 1.19 .57 028 .14 007 001
6019 1097 .94 046 .23 .11 .06 .01
200_ .86 .35 .15 .06 003 .01 .00
7088 3096 2o01 1.03 .53 028 .15 003
6.14 3o23 1072 092 .50 .27 015 .03
8010 3.90 1094 099 .51 027 014 .03
9.37 4085 2058 1.40 .77 .63 024 .06
11.70 6045 3057 2000 1.13 .65 037 010
16.11 9027 5037 3.13 1084 1.09 064 018
9.77 5.79 3045 2008 1026 .77 047 014
7.47 4.71 2.97 1.88 1.19 076 .48 .16
8003 5.21 3.38 2.20 l._d, .94 .61 .21
5021 3o57 2045 1.69 1.17 081 .56 .23
3.67 2.46 1065 1.11 .76 .50 .33 .12
.93 062 .41 .28 018 012 .08 003
3.26 2.27 1058 l. IO 077 .53 .37 015
3000 2005 1.60 095 065 .44 o30 .12
1.04 .72 .49 .34 023 .16 011 004
2022 1056 1009 076 053 .37 .26 .11
0 0 0 0 0 0 0 0
1.68 1024 .92 068 .50 037 .28 013
0 0 0 0 0 0 0 O
4.60 3026 2.29 1062 1014 081 .57 .24
0 0 0 0 0 O 0 0
1.17 083 .59 .62 .30 021 015 006
1.18 084 060 .42 .30 .21 015 .06
O 0 0 0 0 0 0 O
0 0 0 0 0 0 0 O
1.16 082 058 042 .30 .21 015 006
1.65 1022 .91 .67 .50 037 027 .13
0 0 0 0 O 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 O 0 O
0 0 0 0 O 0 0 O
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
1067 1024 .91 .68 050 .37 .27 013
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
1065 1.22 090 .67 069 .37 .27 013
O 0 0 0 0 0 0 0
0 0 0 0 0 0 O 0
0 O 0 0 0 0 0 0
0 0 0 0 O 0 0 0
0 0 0 O O O O O
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 O
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 O 0 0
1067 .53 .17 005 .02 001 000 .00
1.16 .62 .15 .06 o02 .01 000 .OO
1.53 062 025 .10 .04 .02 001 .00
2048 lo28 075 .48 .32 022 .16 007
1.18 065 .17 .07 .03 001 .OO .00
122.71 66.33 37.73 22.31 13060 8068 5039 1085
3.83 4.35 4081 5022 5058 5.90 6.19 6.83
70014 39061 23013 13095 8.58 5.36 3.60 1015
3.73 4017 4054 4.85 5.12 5035 5.56 6.02
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